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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compression encoding apparatus operated 
at a high speed with small computational complexity. 

SOLUTION: A tiling section 12 in the compression encoding apparatus 1 divides an 
image signal received from a color space conversion section 1 1 into tiles and outputs 
them to a DWT section 13. The DWT section 13 outputs a transform coefficient 
obtained by applying wavelet transform to an input signal, and a coefficient bit 
modeling section 20 applies bit modeling processing in the unit of bit planes to a 
transform coefficient QD subjected to scalar quantization as required by a 
quantization section 14. An arithmetic encoding section 21 applies arithmetic 
encoding to only an encoding object designated by an image quality control section 23 
among encoded data BD received from the coefficient bit modeling section 20. An 
encoding amount control section 22 controls a rate of encoded data AD received 
from the arithmetic encoding section 21. The image quality control section 23 decides 
the encoding object by shifting the transform coefficient of each band component by 
the number of bits corresponding to the priority according to priority data PD 
obtained from a priority table 24. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is compression coding equipment which carries out compression coding of the 
picture signal, 

The wavelet transform section which carries out band division of the picture signal 
recursively for a high-frequency component and a low-pass component by wavelet 
transform, and carries out the generation output of the transform coefficient of two 
or more band components. 

The entropy-code-modulation section which carries out entropy code modulation only 
of the object for coding specified among said transform coefficients selectively, 
The image quality control section which determines said object for coding specified as 
said entropy-code-modulation section according to said priority while setting a 
priority as said low-pass component according to the count by which band division 
was carried out recursively to said each band component. 
Compression coding equipment characterized by preparation 
[Claim 2] 

It is compression coding equipment which has a function using said priority which is 
compression coding equipment according to claim 1 , and was carried out in weighting 
as which said image quality control section considered human being's vision property. 



[Claim 3] 

It is compression coding equipment with which only the number of bits corresponding 
to [ in said image quality control section / are compression coding equipment 
according to claim 1 or 2, and ] said priority for the transform coefficient of each of 
said band component determines said object for coding from the transform coefficient 
which was shifted and obtained. 
[Claim 4] 

It is compression coding equipment given in any 1 term of claims 1-3, 

While decomposing said transform coefficient outputted from said wavelet transform 

section into two or more bit planes constituted by carrying out two-dimensional array 

of each bit of the transform coefficient concerned, it has further the multiplier bit 

modeling section which decomposes said bit plane into the coding pass determined 

according to the significance of each of said bit, and generates coded data. 

Said entropy-code-modulation section is compression coding equipment which carries 

out entropy code modulation only of said specified object for coding selectively 

among said coded data generated in said multiplier bit modeling section. 

[Claim 5] 

It is compression coding equipment which has the function in which are compression 
coding equipment according to claim 4, and said image quality control section 
determines said object for coding in said bit plane unit. 
[Claim 6] 

It is compression coding equipment which has the function in which are compression 
coding equipment according to claim 4, and said image quality control section 
determines said object for coding per said coding pass. 
[Claim 7] 

It is compression coding equipment given in any 1 term of claims 4-6, 

It has further the amount control section of signs which controls the rate of the 

coded data outputted from said entropy-code-modulation section. 

Said amount control section of signs, 

The amount calculation section of signs which computes the subtotal of the capacity 
of the coded data outputted from said entropy-code-modulation section in the unit of 
at least 1 in said band component, said bit plane, and said coding pass. 
The data output control section which computes the cut-off point which suits the 
amount of target signs from the sign train which rearranged said coded data in order 
of the predetermined scan, and generated it using said subtotal computed in said 
amount calculation section of signs, and outputs said sign train before the cut-off 
point concerned. 

Compression coding equipment by which preparation ****** is carried out. 
[Claim 8] 

It is compression coding equipment according to claim 7, 

said data output control section — said transform coefficient — order with said high 



priority — and the compression coding equipment which rearranges in order of said 
scan turned to the low-pass side from the high region side in said same priority, and 
generates said sign train. 
[Claim 9] 

It is the compression coding approach which carries out compression coding of the 
picture signal, 

(a) The process which carries out band division of the picture signal recursively for a 
high-frequency component and a low-pass component by wavelet transform, and 
generates the transform coefficient of two or more band components, 

(b) The process which carries out entropy code modulation only of the object for 
coding specified among said transform coefficients selectively, 

(c) The process which determines said object for coding specified at said process (b) 
according to said priority while setting a priority as said low-pass component 
according to the count by which band division was carried out recursively to said 
each band component. 

The compression coding approach characterized by preparation ******. 
[Claim 10] 

It is the compression coding approach including the process which is the compression 
coding approach according to claim 9, and determines said priority to which said 
process (c) was carried out in weighting in consideration of human being's vision 
property. 
[Claim 11] 

It is the compression coding approach which is the process which determines said 
object for coding from the transform coefficient which only the number of bits 
corresponding to [ are the compression coding approach according to claim 9 or 10, 
and ] said priority made shift [ process / said / (c) ] the transform coefficient of each 
of said band component, and obtained. 
[Claim 12] 

It is the compression coding approach given in any 1 term of claims 9-1 1, and is 
before said process (b) after said process (a), 

(d) The process which decomposes said bit plane into the coding pass determined 
according to the significance of each of said bit, and generates coded data while 
decomposing said transform coefficient generated at said process (a) into two or 
more bit planes constituted by carrying out two-dimensional array of each bit of the 
transform coefficient concerned, 

Furthermore, it has. 

Said process (b) is the compression coding approach which is the process which 
carries out entropy code modulation only of said specified object for coding 
selectively among said coded data generated at said process (d). 
[Claim 13] 

It is the compression coding approach including the process as which it is the 



compression coding approach according to claim 12, and said process (c) determines 
said object for coding in said bit plane unit. 

[Claim 14] 

It is the compression coding approach including the process as which it is the 
compression coding approach according to claim 1 2, and said process (c) determines 
said object for coding per said coding pass. 
[Claim 15] 

It is the compression coding approach given in any 1 term of claims 12-14, 
(e) It has further the process which controls the rate of the coded data by which 
entropy code modulation was carried out by said process (b), 
Said process (e), 

(e-1) The process which computes the subtotal of the capacity of coded data by 

which entropy code modulation was carried out at said process (b) in the unit of [ 1 / 

at least ] said band component, said bit plane, and said coding pass, 

(e-2) The process which computes the cut-off point which suits the amount of target 

signs from the sign train which rearranged said coded data in order of the 

predetermined scan, and generated it using said subtotal computed at said process 

(e-1), and outputs said sign train before the cut-off point concerned, 

The compression coding approach by which preparation ****** is carried out. 

[Claim 16] 

the compression coding approach according to claim 15 — it is — said process (e-2) 
— said transform coefficient — order with said high priority — and the compression 
coding approach including the process which rearranges in order of said scan turned 
to the low-pass side from the high region side in said same priority, and generates 
said sign train. 
[Claim 17] 

It is a program for making a microprocessor carry out compression coding of the 
picture signal, 

The wavelet transform section which carries out band division of the picture signal 
recursively for a high-frequency component and a low-pass component by wavelet 
transform, and carries out the generation output of the transform coefficient of two 
or more band components. 

The entropy-code-modulation section which carries out entropy code modulation only 
of the object for coding specified among said transform coefficients selectively. 
As the image quality control section which determines said object for coding specified 
as said entropy-code-modulation section according to said priority while setting a 
priority as said low-pass component according to the count by which band division 
was carried out recursively to said each band component. 
The program characterized by operating said microprocessor. 
[Claim 18] 

It is the program as which said microprocessor is operated with being a program 



according to claim 1 7 and said priority carried out in weighting in consideration of 
human being's vision property being used for said image quality control section. 

[Claim 19] 

It is the program as which only the number of bits corresponding to [ in said image 
quality control section / are a program according to claim 1 7 or 1 8, and ] said priority 
for the transform coefficient of each of said band component operates said 
microprocessor with determining said object for coding from the transform coefficient 
which was shifted and obtained. 
[Claim 20] 

It is a program given in any 1 term of claims 17-19, 

While operating said microprocessor as the multiplier bit modeling section which 
decomposes said bit plane into the coding pass determined according to the 
significance of each of said bit, and generates coded data while decomposing said 
transform coefficient outputted from said wavelet transform section into two or more 
bit planes constituted by carrying out two-dimensional array of each bit of the 
transform coefficient concerned. 

Said entropy-code-modulation section is a program as which said microprocessor is 
operated with carrying out entropy code modulation only of said specified object for 
coding selectively among said coded data generated in said multiplier bit modeling 
section. 
[Claim 21] 

It is the program as which said microprocessor is operated with being a program 
according to claim 20 and said image quality control section determining said object 
for coding in said bit plane unit. 
[Claim 22] 

It is the program as which said microprocessor is operated with being a program 
according to claim 20 and said image quality control section determining said object 
for coding per said coding pass. 
[Claim 23] 

It is a program given in any 1 term of claims 20-22, 

While operating said microprocessor as an amount control section of signs which 
controls the rate of the coded data outputted from said entropy-code-modulation 
section. 

Said amount control section of signs. 

The amount calculation section of signs which computes the subtotal of the capacity 
of the coded data outputted from said entropy-code-modulation section in the unit of 
at least 1 in said band component, said bit plane, and said coding pass. 
The program as which said microprocessor is operated as a data output control 
section which computes the cut-off point which suits the amount of target signs from 
the sign train which rearranged said coded data in order of the predetermined scan, 
and generated it using said subtotal computed in said amount calculation section of 



signs, and outputs said sign train before the cut-off point concerned. 
[Claim 24] 

It is a program according to claim 23, 

said data output control section — said transform coefficient — order with said high 
priority — and the program as which said microprocessor is operated with rearranging 
in order of said scan turned to the low-pass side from the high region side in said 
same priority, and generating said sign train. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the compression coding approach and compression coding 
equipment which are used with a picture compression expanding technique. 
[0002] 

[Description of the Prior Art] 

It is decided upon JPEG2000 (Joint Photographic Experts Group 2000) method by 
ISO (International Organization for Standardization) and ITU-T (International 
Telecommunications Union electrical-communication standardization category) as a 
low bit rate coding method of the next generation of image data. JPEG2000 method 
has the description in the point which has the function which was excellent compared 
with the JPEG (Joint Photographic Experts Group) method of the current mainstream, 
adopts DWT (discrete wavelet transform; Discrete Wavelet Transform) as orthogonal 
transformation, and adopts the approach of calling EBCOT (Embedded Block Coding 
with Optimized Truncation) which performs bit plane coding to entropy code 
modulation. 
[0003] 

Drawing 22 is the functional block diagram showing the outline configuration of the 
compression coding equipment of an image based on JPEG2000 method. Hereafter, it 
outlines about the compression coding procedure of JPEG2000 method, referring to 
this drawing 22 . 
[0004] 

After DC level conversion is performed to the picture signal inputted into this 
compression coding equipment 100 if needed in DC level shift section 102, it is 
outputted to the color space conversion section 103. Next, the color space 
conversion section 103 changes the color space of the signal inputted from DC level 
shift section 102. Here, the RGB code inputted into the color space conversion 



section 103 is changed into a YCbCr signal (signal which consists of a luminance 

signal Y and color-difference signals Cb and Cr). 

[0005] 

Next, the picture signal inputted from the color space conversion section 103 is 
divided into the field component called the "tile" of the shape of two or more 
rectangle, and the tiling section 1 04 outputs it to the DWT section 1 05. The DWT 
section 1 05 gives DWT of integer type or real type per tile to the picture signal 
inputted from the tiling section 104, and outputs the transform coefficient obtained as 
a result. In DWT, the 1 -dimensional filter divided into a high-frequency component 
(high-frequency component) and a low-pass component (low frequency component) is 
applied to a perpendicular direction and horizontal order to a two-dimensional picture 
signal. By the basic method of JPEG2000, the octave division method which carries 
out band division only of the band component divided into the low-pass side 
recursively is adopted as both directions of a perpendicular direction and a horizontal 
direction. Moreover, the count which carried out band division recursively is called 
decomposition level (decomposition level). 
[0006] 

Drawing 23 is the mimetic diagram showing the two-dimensional image 120 to which 
DWT of the decomposition level 3 was given according to an octave division method. 
In decomposition level 1 , to a perpendicular direction and a horizontal direction, the 
two-dimensional image 1 20 is carrying out sequential application of the above- 
mentioned 1 -dimensional filter, and is divided into four band components, HH1, HL1, 
LH1, and LL1 (not shown). Here, "H" shows a high-frequency component and "L" 
shows the low-pass component, respectively. For example, HL1 is a band component 
which consists of the horizontal high-frequency component H and the vertical low- 
pass component L in decomposition level 1 . Generalizing the notation, "XYn" (any of 
H and L or;n is X and Y is one or more integers) shall point out the band component 
which consists of the horizontal band component X and the vertical band component 
Y in the decomposition level n. 
[0007] 

On the decomposition level 2, band division of the low-pass component LL 1 is 
carried out HH2, HL2, LH2, and LL2 (not shown). Furthermore, on the decomposition 
level 3, band division of the low-pass component LL 2 is carried out HH3, HL3, LH3, 
and LL3. Drawing 23 arranged the band components HH1-LL3 generated above. 
Although the example of the 3rd decomposition level is shown by drawing 23 , 
generally by JPEG2000 method, 3rd - the 8th decomposition about level is adopted. 
[0008] 

Next, the quantization section 106 has the function which forms into a scalar quantity 
child the transform coefficient outputted from the DWT section 105 if needed. 
Moreover, the quantization section 106 also has the function to perform bit shift 
processing over which priority is given to the image quality of the appointed field 



(ROI;Region Of Interest) by the ROI section 107. In addition, when performing 
reversible (loss loess) conversion, scalar quantity child-ization in the quantization 
section 106 is not performed. By JPEG2000 method, two kinds of quantization means 
of the formation of a scalar quantity child in this quantization section 1 06 and the 
postquantization (truncation) mentioned later are prepared. 
[0009] 

Next, entropy code modulation of the block base is given to the transform coefficient 
outputted from the quantization section 106 one by one in the multiplier bit modeling 
section 108 and the algebraic-sign-ized section 109, and it has a rate controlled by 
the amount control section 1 10 of signs according to above-mentioned EBCOT. <BR> 
The multiplier bit modeling section 108 is divided into the field which calls the band 
component of a transform coefficient to input 16x16, 32x32, and about 64x64 "a code 
block", and, specifically, decomposes each code block into two or more bit planes 
which consist of two-dimensional arrays of each bit further. 
[0010] 

Drawing 24 is the mimetic diagram showing two or more code blocks 121, 121, and 
121 and the two-dimensional image 120 disassembled into — . Moreover, drawing 25 is 
the mimetic diagram showing bit plane 1 220-1 22n-1 (n: natural number) of n sheets 
which constitutes this code block 121. the bit which constitutes this binary value 123 
when the binary value 1 23 of the transform coefficient of one point under code block 
121 is "01 1 — 0", as shown in drawing 25 — respectively — bit plane 122n-1,122n- 
2,1 22n- it is decomposed so that it may belong to 3, ~, 1220. Bit plane 122n-1 in 
drawing expresses the top bit plane which consists only of the most significant bit 
(MSB) of a transform coefficient, and the bit plane 1220 expresses the lowest bit 
plane which consists only of the least significant bit (LSB). 
[0011] 

Furthermore, the multiplier bit modeling section 108 performs the context (context) 
judging of each bit in each bit plane 122k (k= 0 to n-1), and as shown in drawing 26 , it 
decomposes bit plane 122k into three kinds of coding pass (CLeanup pass), i.e., CL 
pass, MR pass (Magnitude Refinement pass), and SIG pass (SIGnificance propagation 
pass) according to the significance Oudgment result) of each bit. The algorithm of the 
context judging about each coding pass is defined by EBCOT. According to it, the 
thing in the condition that it turns out that an attention multiplier is not zero in old 
coding processing with "it is significant" is meant, and the thing in the condition that 
a multiplier value may be zero with "it is significant and there is nothing", or it may be 
zero is meant. 
[0012] 

The multiplier bit modeling section 108 performs bit plane coding with three kinds of 
coding pass, SIG pass (coding pass of the multiplier which has a significant multiplier 
in a perimeter and which is not significant), MR pass (coding pass of a significant 
multiplier), and CL pass (SIG pass, coding pass of the remaining multiplier information 



which does not correspond to MR pass). The bit of each bit plane is scanned by 4 
bitwises, bit plane applying it to the lowest bit plane from the top bit plane, and it is 
performed by judging whether a significant multiplier exists. It is significant, and the 
number of the bit planes which consist of only multipliers (0 bit) which are not is 
recorded on a packet header, and coding with a significant multiplier actual from the 
bit plane which appeared first Is started. The bit plane of the coding initiation is 
encoded only with CL pass, and sequential coding of the low-ranking bit plane is 
carried out with the three above-mentioned kinds of coding pass rather than the bit 
plane concerned. 
[0013] 

In addition, the R-D curve which expresses a rate (amount of signs;R) and the relation 
of distortion (D) to drawing 27 is shown. Among this R-D curve, in the rate before bit 
plane coding, and R2, the rate after bit plane coding and D1 show the distortion 
before bit plane coding, and D2 shows [ R1 ] the distortion after bit plane coding, 
respectively. Moreover, A, B, and C are the labels showing above-mentioned coding 
pass. In order to perform efficient coding, it is more desirable than the path of C-B-A 
of a convex curve to adopt the path of A-B-C of a concave bend line among the 
paths which tend toward an ending point (R2, D2) from a start point PI (R1, D1). In 
order to realize such a concave bend line, it is known that what is necessary is just to 
encode towards a LSB plane from an MSB plane. 
[0014] 

Next, the algebraic-sign-ized section 109 performs algebraic-sign-ization per coding 
pass to the multiplier train from the multiplier bit modeling section 108 based on the 
judgment result of a context using MQ coder. In addition, there is also the mode in 
which bypass processing which does not make a part of multiplier train inputted from 
the multiplier bit modeling section 108 algebraic-sign-ize in this algebraic-sign-ized 
section 109 is performed. 
[0015] 

Next, the amount control section 1 1 0 of signs is performing postquantization which 
omits the low order bit plane of the sign train which the algebraic-sign-ized section's 
109 outputted, and controls the amount of the last signs. 

And the bit stream generation section 1 1 1 generates the bit stream which multiplexed 
the sign train which the amount control section 1 10 of signs outputted, and additional 
information (header information, a layer configuration, scalability information, 
quantization table, etc.), and outputs it as a compression image. 
[0016] 

[Problem(s) to be Solved by the Invention] 

Conventionally, as the rate control approach in the amount control section 1 10 of 
signs, the technique called a rate and distortion optimization (R-D optimization) is 
adopted. It is indicated by the reference (it is hereafter called Reference A.) of "David 
S.Taubman and Michael W.Marcellin, and "JPEG2000 IMAGE COMPRESSION 



FUNDAMENTALS and STANDARDS AND PRACTICE" KluwerAcademic Publishers" 

about the algorithm of a rate and distortion optimization. 

[0017] 

However, by this technique, it is necessary to compute the deformation amount to (1) 
rate one by one with each coding pass and, the optimum solution in a certain coding 
rate must be presumed, the amount of operations becomes great, and there is a 
problem that the memory for saving the deformation amount computed with (2) each 
coding pass with which real time nature falls is needed. 
[0018] 

The place which this invention makes a technical problem in view of the above 
problem etc. is in the point of offering the compression coding equipment and the 
compression coding approach of being the small amount of operations and performing 
coding processing which can control the distortion to a coding rate at a high speed. 
[0019] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, invention concerning claim 
1 The wavelet transform section which is compression coding equipment which 
carries out compression coding of the picture signal, carries out band division of the 
picture signal recursively for a high-frequency component and a low-pass component 
by wavelet transform, and carries out the generation output of the transform 
coefficient of two or more band components. While setting a priority as said low-pass 
component according to the count by which band division was carried out recursively 
to said each band component with the entropy-code-modulation section which 
carries out entropy code modulation only of the object for coding specified among 
said transform coefficients selectively It is characterized by having the image quality 
control section which determines said object for coding specified as said entropy- 
code-modulation section according to said priority. 
[0020] 

Invention concerning claim 2 is compression coding equipment according to claim 1, 
and said image quality control section has a function using said priority carried out in 
weighting in consideration of human being's vision property. 
[0021] 

Invention concerning claim 3 is compression coding equipment according to claim 1 or 
2, and said image quality control section determines said object for coding from the 
transform coefficient which was made to shift only the number of bits corresponding 
to said priority, and obtained the transform coefficient of each of said band 
component. 
[0022] 

Invention concerning claim 4 is compression coding equipment given in any 1 term of 
claims 1-3. While decomposing each bit of the transform coefficient concerned into 
two or more bit planes constituted by carrying out two-dimensional array, said 



transform coefficient outputted from said wavelet transform section It has further the 
multiplier bit modeling section which decomposes said bit plane into the coding pass 
determined according to the significance of each of said bit, and generates coded 
data. Said entropy-code-modulation section Entropy code modulation only of said 
specified object for coding is selectively carried out among said coded data generated 
in said multiplier bit modeling section. 
[0023] 

Invention concerning claim 5 is compression coding equipment according to claim 4, 
and said image quality control section has the function to determine said object for 
coding in said bit plane unit. 
[0024] 

Invention concerning claim 6 is compression coding equipment according to claim 4, 
and said image quality control section has the function to determine said object for 
coding per said coding pass. 
[0025] 

Invention concerning claim 7 is compression coding equipment given in any 1 term of 
claims 4-6. It has further the amount control section of signs which controls the rate 
of the coded data outputted from said entropy-code-modulation section. Said amount 
control section of signs In the unit of at least 1 in said band component, said bit plane, 
and said coding pass The amount calculation section of signs which computes the 
subtotal of the capacity of the coded data outputted from said entropy-code- 
modulation section. The cut-off point which suits the amount of target signs from the 
sign train which rearranged said coded data in order of the predetermined scan, and 
generated it is computed using said subtotal computed in said amount calculation 
section of signs, and the data output control section which outputs said sign train 
before the cut-off point concerned is had and constituted. 
[0026] 

invention concerning claim 8 — compression coding equipment according to claim 7 - 
- it is — said data output control section — said transform coefficient — order with 
said high priority — and it rearranges in order of said scan turned to the low-pass 
side from the high region side in said same priority, and said sign train is generated. 
[0027] 

Next, the process which invention concerning claim 9 is the compression coding 
approach which carries out compression coding of the picture signal, and carries out 
band division of the picture signal recursively for a high-frequency component and a 
low-pass component by (a) wavelet transform, and generates the transform 
coefficient of two or more band components, (b) While setting up a priority according 
to the count by which band division was recursively carried out for said low-pass 
component to the process which carries out entropy code modulation only of the 
object for coding specified among said transform coefficients selectively, and (c) 
aforementioned each band component It is characterized by having the process which 



determines said object for coding specified at said process (b) according to said 

priority. 

[0028] 

Invention concerning claim 10 is tine compression coding approach according to claim 
9, and said process (c) includes the process which determines said priority carried out 
in weighting in consideration of human being's vision property. 
[0029] 

Invention concerning claim 1 1 is the compression coding approach according to claim 
9 or 10, and is taken as the process which determines said object for coding from the 
transform coefficient which only the number of bits corresponding to said priority 
made shift the transform coefficient of each of said band component, and acquired 
said process (c). 
[0030] 

Invention concerning claim 12 is the compression coding approach given in any 1 term 
of claims 9-11. after said process (a) — before said process (b) — (d) — said 
transform coefficient generated at said process (a), while decomposing each bit of the 
transform coefficient concerned into two or more bit planes constituted by carrying 
out two-dimensional array The process which decomposes said bit plane into the 
coding pass determined according to the significance of each of said bit, and 
generates coded data, Furthermore, it has and considers as the process which carries 
out entropy code modulation only of said specified object for coding selectively 
among said coded data generated at said process (d) in said process (b). 
[0031] 

Invention concerning claim 13 is the compression coding approach according to claim 
12, and said process (c) includes the process which determines said object for coding 
in said bit plane unit. 
[0032] 

Invention concerning claim 14 is the compression coding approach according to claim 
1 2, and said process (c) includes the process which determines said object for coding 
per said coding pass. 
[0033] 

Invention concerning claim 15 is the compression coding approach given in any 1 term 
of claims 12-14. (e) It has further the process which controls the rate of the coded 
data by which entropy code modulation was carried out by said process (b). Said 
process (e) (e-1) In the unit of [ 1 / at least ] said band component, said bit plane, 
and said coding pass The process which computes the subtotal of the capacity of 
coded data by which entropy code modulation was carried out at said process (b), (e- 
2) The cut-off point which suits the amount of target signs from the sign train which 
rearranged said coded data in order of the predetermined scan, and generated it is 
computed using said subtotal computed at said process (e-1), and the process which 
outputs said sign train before the cut-off point concerned is had and constituted. 



[0034] 

invention concerning claim 16 — the compression coding approach according to claim 
15 — it is — said process (e-2) — said transform coefficient — order with said high 
priority — and the process which rearranges in order of said scan turned to the low- 
pass side from the high region side in said same priority, and generates said sign train 
is included. 
[0035] 

Next, invention concerning claim 17 is a program for making a microprocessor carry 
out compression coding of the picture signal. The wavelet transform section which 
carries out band division of the picture signal recursively for a high-frequency 
component and a low-pass component by wavelet transform, and carries out the 
generation output of the transform coefficient of two or more band components, While 
setting a priority as said low-pass component according to the count by which band 
division was carried out recursively to said each band component with the entropy- 
code-modulation section which carries out entropy code modulation only of the 
object for coding specified among said transform coefficients selectively As an image 
quality control section which determines said object for coding specified as said 
entropy-code-modulation section according to said priority, it is characterized by 
operating said microprocessor. 
[0036] 

Invention concerning claim 1 8 is a program according to claim 1 7, and said image 
quality control section operates said microprocessor with using said priority carried 
out in weighting in consideration of human being's vision property. 
[0037] 

Invention concerning claim 19 is a program according to claim 17 or 18, and operates 
said microprocessor with determining said object for coding from the transform 
coefficient which said image quality control section made shift only the number of bits 
corresponding to said priority for the transform coefficient of each of said band 
component, and was obtained. 
[0038] 

Invention concerning claim 20 is a program given in any 1 term of claims 17-19. While 
decomposing each bit of the transform coefficient concerned into two or more bit 
planes constituted by carrying out two-dimensional array, said transform coefficient 
outputted from said wavelet transform section While operating said microprocessor as 
the multiplier bit modeling section which decomposes said bit plane into the coding 
pass determined according to the significance of each of said bit, and generates 
coded data Said entropy-code-modulation section operates said microprocessor with 
carrying out entropy code modulation only of said specified object for coding 
selectively among said coded data generated in said multiplier bit modeling section. 
[0039] 

Invention concerning claim 21 is a program according to claim 20, and said image 



quality control section operates said microprocessor with determining said object for 

coding in said bit plane unit. 

[0040] 

Invention concerning claim 22 is a program according to claim 20, and said image 
quality control section operates said microprocessor with determining said object for 
coding per said coding pass. 
[0041] 

Invention concerning claim 23 is a program given in any 1 term of claims 20-22. While 
operating said microprocessor as an amount control section of signs which controls 
the rate of the coded data outputted from said entropy-code-modulation section, said 
amount control section of signs In the unit of at least 1 in said band component, said 
bit plane, and said coding pass The amount calculation section of signs which 
computes the subtotal of the capacity of the coded data outputted from said 
entropy-code-modulation section. The cut-off point which suits the amount of target 
signs from the sign train which rearranged said coded data in order of the 
predetermined scan, and generated it is computed using said subtotal computed in 
said amount calculation section of signs. Said microprocessor is operated as a data 
output control section which outputs said sign train before the cut-off point 
concerned. 
[0042] 

invention concerning claim 24 — a program according to claim 23 — it is — said data 
output control section — said transform coefficient — order with said high priority — 
and said microprocessor is operated with rearranging in order of said scan turned to 
the low-pass side from the high region side in said same priority, and generating said 
sign train. 
[0043] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained. 
[0044] 

Compression coding equipment 

Drawing 1 is the functional block diagram showing the outline configuration of the 
compression coding equipment 1 concerning the operation gestalt of this invention. 
After outlining about the configuration and function of this compression coding 
equipment 1 , the coding block concerning this operation gestalt and its coding 
approach are explained in full detail. 
[0045] 

This compression coding equipment 1 is equipped with DC level shift section 10, the 
color space conversion section 11, the tiling section 12, the DWT section 13, the 
quantization section 14, the ROI section 15, the multiplier bit modeling section 20, the 
algebraic-sign-ized section (entropy-code-modulation section) 21, the amount 
control section 22 of signs, the image quality control section 23, the priority table 24, 



and the bit stream generation section 1 7, and is constituted. 
[0046] 

In addition, all or a part of 17, 20-24 [ each processing sections 10-15 which 
constitute this compression coding equipment 1 , and ] may consist of hardware, and It 
may consist of programs as which a microprocessor is operated. 
[0047] 

After DC level conversion is performed to the picture signal inputted into this 
compression coding equipment 1 if needed in DC level shift section 10, it is outputted 
to the color space conversion section 1 1. The color space conversion section 1 1 
carries out the color space conversion of the input signal, and outputs it. According 
to JPEG2000 method, as a color space conversion, RCT for invertible transformation 
(Reversible Component Transformation) and ICT for irreversible conversion 
(Irreversible Component Transformation) are prepared, and either can be chosen 
suitably. Thereby, the RGB code to input is changed into a YCbCr signal or a YUV 
signal, for example. 
[0048] 

Next, the picture signal inputted from the color space conversion section 1 1 is divided 
into the field component called the "tile" of the shape of two or more rectangle, and 
the tiling section 12 outputs it to the DWT section 13. In addition, there is no need of 
dividing a picture signal into a tile, and it may not necessarily output the picture signal 
for one frame to functional block of the next step as it is. 
[0049] 

Next, the DWT section 13 is giving DWT of integer type or real type per tile to the 
picture signal inputted from the tiling section 12, and carries out band division of the 
picture signal recursively for a high-frequency component and a low-pass component 
according to the above-mentioned octave division method. Consequently, the 
transform coefficient of two or more band components (subband) HH1-LL3 as shown 
in drawing 23 is generated, and it is outputted to the quantization section 1 4. If it is 
real type DWT, filters, such as 9x7 taps, 5x3 taps, or 7x5 types, will specifically be 
used, and if it is integer type DWT, filters, such as 5x3 taps or 1 3x7 taps, will be used. 
Moreover, processing of these filters may be collapsed, and you may perform by the 
operation, or may perform with a lifting configuration (Lifting scheme) more efficient 
than a convolution operation. 
[0050] 

The quantization section 1 4 has the function which forms into a scalar quantity child 
the transform coefficient inputted from the DWT section 1 3. Moreover, the 
quantization section 14 also has the function to perform bit shift processing over 
which priority is given to the image quality of the appointed field (ROI;Region Of 
Interest) by the ROI section 15. Scalar quantity child-ization may be performed and it 
is not necessary to perform scalar quantity child-ization in the quantization section 
14. 



[0051] 

Next, entropy code modulation of the block base is given to the transform coefficient 
QD outputted from the quantization section 14 one by one in the multiplier bit 
modeling section 20 and the algebraic-sign-ized section 21, and it has a rate 
controlled by the amount control section 22 of signs. 
[0052] 

The multiplier bit modeling section 20 divides the band component of a transform 
coefficient QD to input into 32x32 or about 64x64 code block like the multiplier bit 
modeling section 108 shown in drawing 22 , and decomposes each code block into two 
or more bit planes constituted by carrying out two-dimensional array of each bit 
further. Consequently, each code block is decomposed into two or more bit plane 
1 220-1 22n-1 as shown in drawing 25 . Further, the multiplier bit modeling section 20 
performs the context judging of each bit, decomposes each bit plane into the coding 
pass of three kinds of CL pass (CLeanup pass), MR pass (Magnitude Refinement 
pass), and SIG pass (SIGnificance propagation pass), encodes, and outputs coded 
data BD obtained as a result. 
[0053] 

Next, the algebraic-sign-ized section 21 aigebraic-sign-izes only the object for coding 
specified from the image quality control section 23 among coded data BD inputted 
from the multiplier bit modeling section 20, and outputs coded data AD obtained as a 
result to the amount control section 22 of signs. Here, the algebraic-sign-ized section 
21 may perform bypass processing which includes and outputs the object for coding 
concerned to coded data AD as it is, without algebraic-sign-izing the part for [ said ] 
coding. 

In addition, although algebraic-sign-ization is used for this operation gestalt, the 
entropy code modulation of not only this but other methods may be used for it. 
[0054] 

Here, the image quality control section 23 sets up the priority which shows coding 
ranking to each band component according to the priority data PD acquired from the 
priority table 24, and determines the object for coding specified as the algebraic-sign- 
ized section 21 according to this priority. About the setting-out approach of a priority, 
and the decision approach for coding, it mentions later. 
[0055] 

Next, the amount control section 22 of signs has the function which controls the rate 
of coded data AD inputted from the algebraic-sign-ized section 21 using the priority 
data PD 2 acquired from the priority table 24. That is, the amount control section 22 
of signs has the function to perform postquantization of omitting coded data AD per a 
band component unit, a bit plane unit, or coding pass sequentially from what has a low 
priority, according to the amount of target signs (the amount of signs of a final 
compression image). About the art of this postquantization, it mentions later. 
[0056] 



And the bit stream generation section 17 generates the bit stream which multiplexed 
coded data CD outputted from the amount control section 22 of signs, and additional 
information (header information, a layer configuration, scalability, quantization table, 
etc.), and outputs It outside as a compression image. 
[0057] 

The priority setting-out approach (the 1 st example) 

Next, the 1 st example of the setting-out approach of the priority recorded on the 
priority table 24 is explained. In this Invention, a priority is determined as a low-pass 
component to each band component (subband) according to the count by which band 
division was carried out recursively. In this example, the priority of "+(n-1) 1" and the 
band component LLn is determined [ the priority of the band component HHn in the 
decomposition level n (n:1 or more integers) ] for the priority of "n-1 " and the band 
components HLn and LHn as "+(n-1) 2", respectively. For example, the priority of "O" 
and the band component LL 3 is set as "4" for the priority of the band component 
HH1 shown in drawing 23 . Drawing 2 is the mimetic diagram showing the two- 
dimensional image 25 which carried out band division according to the octave division 
method. It is given to each band component any of a priority "0", "1", "2", "3", and 
"4" they are. 
[0058] 

The information on the priority corresponding to each of the band components HHn, 
HLn, LHn, and LLn is recorded on the priority table 24, and the image quality control 
section 23 and the amount control section 22 of signs set a priority to it to each band 
component according to the priority data PD and PD2 acquired from this priority table 
24. It is that only the number of bits corresponding to a priority shifts the transform 
coefficient of each band component, and, specifically, a priority is set up to each 
transform coefficient. In addition, in this bit shift processing, there is no need of 
performing a bit shift operation actually to each transform coefficient, and it should 
just not necessarily shift the location of each bit of a transform coefficient virtually. 
In this case, the location of the bit plane with which each bit of a transform 
coefficient belongs does not change. 
[0059] 

Drawing 3 is drawing for explaining the priority setting-out processing by the bit shift. 
In the example shown in drawing 2 , since the priority of the band component LL 3 is 
"4", it acts as the 4-bit left shift of the corresponding transform coefficient 26. 
Moreover, it acts as the triplet left shift of the transform coefficients 26 and 26 of the 
band components HL3 and LH3 which had the priority "3" set up, and it acts as the 
2-bit left shift of the transform coefficients 26, 26, and 26 of the band components 
HH3, HL2, and LH2 which had the priority "2" set up, and acts as the 1-bit left shift 
of the transform coefficients 26, 26, and 26 of the band components HH2, HL1, and 
LH1 which had the priority "1" set up. At this time, as shown in drawing 4 , the 
transform coefficient of two-dimensional image 25A in front of a bit shift changes to 



the transform coefficient shown by two-dimensional image 25B by the above- 
mentioned left bit shift processing. For example, the transform coefficient value (= 4) 
of the band component LL 3 is changed into 4x24=64 by the 4-bit left shift. 
[0060] 

The image quality control section 23 can determine efficiently the object for coding 
directed in the algebraic-sign-ized section 21 from the transform coefficient train 
which carried out the bit shift as shown in drawing 3 so that it may mention later. 
[0061] 

Next, the reason (theoretical background) for setting up a priority as mentioned above 

is explained below. 

[0062] 

Optimization processing using distorted measure was performed by the approach of 
conventional rate and distortion optimization (R-D optimization) mentioned above. 
According to said reference A by David S.Taubman and others, the distorted measure 
Di (z) is computed according to a degree type (1). 
[0063] 
[Equation 1] 

D^"-G,,Xi^yr''y^-y,[J]f -(1) 

J 

fit, K[iJ] = p^'\j] 



[0064] 

z among a top type (1) bit cut-off point (bit truncation point);oyiK [i, j] and 0] The j-th 
sampled value of the code block by which reverse quantization was carried out with 
the bit plane of eye K [i, j] watch (multiplier value); yi Q] The j-th sampled value of the 
code block concerned (multiplier value); Gb [i] is square of the norm of the synthetic 
filter coefficient corresponding to subband b [i], and shows the weighting factor of the 
distorted model depending on the subband b concerned. In addition, the notation of 
the notation shown in the top type (1) for convenience of explanation differs from it in 
Reference A a little. 
[0065] 

In a rate and distortion optimization, optimization processing which makes min the 
amount of total in subband [ of this distorted measure Di (z) ] b [i] is performed. The 
weighting factor Gb of the subband b expresses weighting for reducing distortion of an 
image. 
[0066] 



The weighting factor Gb of the subband b is computed according to a degree type (2). 

[0067] 

[Equation 2] 

G,=\\S,\f (fBL. 5,=5j«]) -(2) 



[0068] 

Here, sb [n] shows the 1 -dimensional composition filter factor of the subband b 
among the top type (2). Moreover, notation ||x|| shows the norm about Vector x. 
[0069] 

According to the formula (4.39) indicated by Reference A and (4.40), the 1 - 
dimensional composition filter coefficient sL of the low-pass component LI in 
decomposition level 1 [1], [n], and the 1-dimensional composition filter factor sH of 
the high-frequency component HI in isomerism solution level [1] and [n] are 
computed according to a degree type (3). 
[0070] 
[Equation 3] 



•(3) 



[0071] 

Here, the low pass filter multiplier of the rectification filter with which gO [n] carries 
out band division of the picture signal, and g1 [n] show the high-pass filter multiplier 
among the top type (3), respectively. 
[0072] 

Moreover, the 1-dimensional composition filter coefficient sL [d] of the low-pass 
component Ld in the decomposition level d (d= 1, 2, -- D), [n], and the 1-dimensional 
composition filter factor sH of the high-frequency component Hd in isomerism 
solution level [d] and [n] are computed according to a degree type (4). 
[0073] 
[Equation 4] 



k 



...(4) 



k 



[0074] 



And square of the norm of the 1 -dimensional composition filter factor of the low-pass 
component Ld in the decomposition level d is computed according to a degree type 



Square of the norm of the 1 -dimensional composition filter factor of a high-frequency 
component as well as a top type (5) is computable. 



Next, the two-dimensional composition filter factor of the band components LLD, HLd, 
LHd, and HHd in the decomposition level d (d= 1 , 2, — , D;D integer) can be expressed 
by the product of the above-mentioned 1 -dimensional composition filter factor, and 
can also express the two-dimensional weighting factor Gb of the band component b 
by the with a 1 -dimensional weighting factor product. Specifically, a two-dimensional 
composition filter factor and a two-dimensional weighting factor are computed 
according to a degree type (6). 



(5). 

[0075] 
[Equation 5] 




J 



[0076] 



[0077] 



[0078] 
[Equation 6] 
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[0079] 

Among the top type (6), Subscript LL [D] shows the subband LLD, and HL [d], LH [d], 

and HH [d] express the subbands HLd, LHd, and HHd, respectively. 

[0080] 

The square root of a weighting factor Gb is a norm. The count result about the two- 
dimensional weighting factor Gb is shown in the following table 1 - a table 4. The 
numeric value of the norm corresponding to a table 1 for the numeric value of the 
square of the norm of each band component of a filter (9 7) (filter of 9x7 taps) to a 
table 1 is shown in a table 2, respectively. Moreover, the numeric value of the norm 
corresponding to a table 3 for the numeric value of the square of the norm of each 
band component of a filter (5 3) (filter of 5x3 taps) to a table 3 is shown in a table 4, 
respectively. 
[0081] 
[A table 1] 





LL 


HL 


LH 


HH 


1 


3.864T9 


1.02270 


1.02270 


0.27063 


2 


16.99426 


3.98726 


3.98726 


0.93551 


3 


70.84158 


17,50056 


17.50056 


4.32330 


4 


286.81360 


72.83113 


72.83113 


18.49415 


5 


1150.90066 


294,69647 


294.69647 


75.45917 


6 


4607.30956 


1182.34209 


1182.34209 


303.41630 


T 


18432,96262 


4732.98083 


4732.98083 


1215.27440 


8 


T3735.5T96T 


18935.55202 


18935.55202 


4862.71528 


9 


294946.04918 


75745.84127 


75745.84127 


19452.48118 


10 


1179T87.92756 


302986.99951 


302986.99951 


77811.54539 


11 


4719155.44117 


1211951.63280 


1211951.63280 


311247.80240 



[0082] 
[A table 2] 





LL 


HL 


LH 


HH 


1 


1.96591 


1.01129 


1.01129 


0.52022 


2 


4.12241 


1.99681 


1.99681 


0,96722 


3 


8.41674 


4.18337 


4.18337 


2.07926 


4 


16.93557 


8.53412 


8.53412 


4.30048 


5 


33.92493 


17.16673 


17.16673 


8.68672 


6 


67.87717 


34.38520 


34.38520 


17.41885 


7 


135.76805 


68.79666 


68.79666 


34.86079 


8 


271.54296 


137.60651 


137.60651 


69.73317 


9 


543.08936 


275.21962 


275.21962 


139.47215 


10 


1086.18043 


550.44255 


550.44255 


278.94721 


11 


2172.36172 


1100.88675 


1100.88675 


557,89587 



[0083] 
[A table 3] 

ib,3)y'fib9(Dm(om^mm ( jjihoii^k) 





LL 


HL 


LH 


HH 


1 


2.25000 


1.07813 


1.07813 


0.51660 


2 


7.56250 


2.53516 


2.53516 


0.84985 


3 


28.89063 


8,52441 


8.52441 


2.51520 


4 


114.22266 


32.52173 


32.52173 


9.25966 


5 


455.55566 


128.52106 


128.52106 


36.25827 


6 


1820.88892 


512.52089 


512.52089 


144.25793 


T 


7282.22223 


2048.52085 


2048.52085 


576.25784 


8 


29127.55556 


8192.52084 


8192.52084 


2304.25782 


9 


116508.88889 


32768.52083 


32768.52083 


9216.25781 


10 


466034.22222 


131072.52083 


131072.52083 


36864.25781 


11 


1864135.55556 


524288.52083 


524288.52083 


147456.25781 



[0084] 
[A table 4] 



(5.3)7Y;i5^(7)y>'l.A 





LL 


HL 


LH 


HH 


1 


1.50000 


1.03833 


1.08833 


0.71875 


2 


2.T5000 


1,59222 


1.59222 


0.92188 


3 


5.37500 


2.91966 


2.91966 


1.58594 


4 


10.68750 


5.70278 


5,70278 


3.04297 


5 


21.34375 


11.33671 


11.33671 


6.02148 


6 


42.67188 


22.63892 


22.63892 


12.01074 


7 


85.33594 


45.26059 


45.26059 


24.00537 


8 


170.66797 


90.51255 


90.51255 


48.00269 


9 


341.33398 


181.02077 


181.02077 


96.00134 


10 


682.66699 


362.03939 


362.03939 


192.00067 


11 


1365.33350 


724.07770 


724.07770 


384.00034 



[0085] 

Furthermore, when the norm of the low-pass component LL 1 in decomposition level 
1 is expressed with alpha, a value as shown in drawing 5 about each band component 
Is set up using this norm alpha. The two-dimensional image 27 shown in drawing 5 is 
drawing showing the two-dimensional image 1 20 by which band division was carried 
out according to the octave division method. The set point of "2n-2xalpha" and the 
band component LLn is set [ the set point of the band component HHn in the 
decomposition level n (n:1 or more integers) ] as "2n-1xalpha" for the set point of 
"2n-3xalpha" and the band components HLn and LHn, respectively. It follows, for 
example, the set point of the band component LH 1 is set as "2-1xalpha." 
[0086] 

If the above-mentioned set point is compared with the numeric value of a norm 
shown in a table 2 and a table 4, both approximate in general. In the case of a table 2 
(alpha= 1.96591), for example, "the set point (corresponding band component)" of 
each band component shown in drawing 5 It is set to about 0.49 (HH1), about 0.98 
(HL1, LH1), about 1.96 (HL2, LH2, HH3), about 3.93 (HL3, LH3), and about 7.86 (LL3), 
and it turns out that these set points are approximated with the numeric value of a 
norm shown in a table 2. 
[0087] 

Moreover, in drawing 5 , the norm of the band component LL 1 is cajoled in alpha= 2, 



and it turns out that the characteristic of the value which acted as the 1-bit left shift 
of the set point of each band component, i.e., the exponentiation value of 2 which 
carried out the multiplication of 21 to all the set points, is in agreement with the value 
of the priority shown in drawing 2 . Therefore, it Is equal to carrying out the 
multiplication of the norm (square root of a weighting factor) of the filter used by the 
rate and distortion optimization to the sampled value (transform coefficient value) of 
each band component In approximation to set a priority as each band component like 
the 1st example. Therefore, the priority of this example Is set up so that distortion of 
an image may be reduced. 
[0088] 

The priority setting-out approach (the 2nd example) 

Next, the 2nd example of the priority setting-out approach is explained. In this 
example, the value which did the division of the norm which is the square root of the 
above-mentioned weighting factor Gb of each band component by the norm of the 
minimum region component LL in the highest decomposition level is cajoled in the 
exponentiation value of 2, and the absolute value of the characteristic of the 
exponentiation value of 2 is set up as a priority. The norm of the minimum region 
component LLn of the concrete highest decomposition level n is set to alpha. When 
set the norm of other band components to x, the function about the variable y cajoled 
in the exponentiation of 2 is set to R [y], the function which computes the 
characteristic m of 2m of exponentiation of 2 of Variable y is made into m=I [2m] and 
the absolute value about Variable y is made Into |y|, A priority p is computed 
according to p=|l[R[x/alpha]] |. 
[0089] 

The priority computed using the norm of the filter (9 7) shown in the above- 
mentioned table 2 is shown In the following table 5. Moreover, band division drawing 
showing the two-dimensional Image 28 which described the priority shown In a table 5 
in drawing 6 is shown, the decomposition level highest here — 5 — It is — alpha= 
33.92493 — it comes out. In addition, "x" in a table means that the priority of the 
band component concerned is not calculated. 
[0090] 
[A table 5] 





LL 


HL 


LH 


HH 




X 


5 


5 


6 


2 


X 


4 


4 


5 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0091] 

Moreover, the priority computed using the norm of the filter (5 3) shown in the above- 
mentioned table 4 is shown in the following table 6. 
[0092] 
[A table 6] 



(5.3)7-r;i5'com)§ 





LL 


HL 


LH 


HH 


1 


X 


4 


4 


5 


2 


X 


4 


4 


5 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0093] 

Although only the number of bits of a priority acted as the left shift of the transform 
coefficient of each band component and the priority was set up in the 1st example of 
the above, processing to which only the number of bits of a priority carries out the 
right shift of the transform coefficient of each band component is performed in the 
**** 2 example. However, right bit shift processing is performed so that the bit length 
of a transform coefficient may be made to expand. Drawing 7 is the transform 
coefficients 29 and 29 of the band component to which the right shift only of the 
number of bits of the priority shown in drawing 6 was carried out, and the mimetic 



diagram showing — . 
[0094] 

The priority setting-out approach (the 3rd example) 

Next, the priority setting-out approach concerning the 3rd example in consideration of 
human being's vision property is explained. Although the image quality of a decode 
Image is good in object assessment when the priority shown in the 2nd example of the 
above about the image with a high resolution of about millions of pixels is applied, it is 
not necessarily good in vision assessment of human being. Then, the priority carried 
out in weighting in consideration of human being's vision property is used for the 
priority setting-out approach of this example. It enables this to generate the 
compression image of high display Image quality. 
[0095] 

The weighting MSE (Weighted Mean Squared Error;WMSE) based on CSF (human 
visual system Contrast Sensitivity Function) is indicated by Chapter 1 6 of said 
reference A. According to this publication, in order to improve vision assessment of 
human being, it is desirable to correct a top type (1) to a degree type (7). 
[0096] 
[Equation 7] 

Dr = w,t^G,inTi°yn^ - yAjif - (7) 

J 



[0097] 

Here Wb[i] csf among a top type (7) It is called "energy weighting factor" of subband 
b [i]. The recommendation numeric value of Wb[i] csf "ISO/IEC JTC 1/SC 29/WG1 
(ITU-T SG8) N2406 and "JPEG 2000 Part 1 FDIS (includes COR 1, COR 2, and 
DC0R3), Reference of "4 December 2001" (it is hereafter called Reference B.) It is 
indicated. The numeric value of "energy weighting factor" indicated by drawing 8 - 
drawing 10 at Reference B is shown. 
[0098] 

"level" in drawing 8 - drawing 1 0 ~ and — "Lev" shows decomposition level, 
"Comp" shows the brightness component Y, the color difference component Cb, and 
Cr, respectively, and the example of 1000, 1700, 2000, 3000, and 4000 is shown for 
"Viewing distance (sight distance)." Moreover, "Viewing distance 1000", "Viewing 
distance 1 700", "Viewing distance 2000", "Viewing distance 3000", and "Viewing 
distance 4000" mean the sight distance when leaving 10 inches of the displays or 
prints of 100dpi, 170dpi, 200dpi, 300dpi, and 400dpi, and seeing them, respectively. 
[0099] 



The square roots (Wb[i] csf-Gb [i]) 1/2 of the weighting multiplier of a top type (7) 
were calculated using the numeric value shown in drawing 8 - drawing 10 . The count 
result is shown in the following table 7 - a table 18. A table 7 - a table 9 the numeric 
value for black and white of the filter (9 7) calculated using the numeric value shown 
in drawing 8 , a table 10 - a table 12 The numeric value for colors of the filter (9 7) 
calculated using the numeric value shown in drawing 9 and drawing 10 a table 13 - a 
table 1 5 The numeric value for colors of the filter (5 3) calculated using the numeric 
value a table 1 6 - a table 1 8 indicate the numeric value for black and white of the 
filter (5 3) calculated using the numeric value shown in drawing 8 to be to drawing 9 
and drawing 10 is shown, respectively. 
[0100] 
[A table 7] 





Viewing distance 1000 




LL 


HL 


LH 


HH 


1 


X 


0.567135 


0.567135 


0.147832 


2 


X 


1.996812 


1.996812 


0.703332 


3 


X 


4.183367 


4.183367 


2.079256 


4 


X 


8.534116 


8.534116 


4.300482 


5 


33.92493 


17.16673 


17.16673 


8.686724 



[0101] 
[A table 8] 





Viewing distance 2000 




LL 


HL 


LH 


HH 


1 


X 


0.180509 


0.180509 


0.022698 


2 


X 


1,119894 


1.119894 


0,274876 


3 


X 


4.183367 


4.183367 


1.512041 


4 


X 


8.534116 


8.534116 


4.300482 


5 


33.92493 


17.16673 


17,16673 


8.686724 



[0102] 
[A table 9] 





Viewing distance 4000 




LL 


HL 


LH 


HH 


1 


X 


0.01 4941 


0.014941 


0.000298 


2 


X 


0.358645 


0.358645 


0.042464 


3 


X 


2.360858 


2.360858 


0.594601 


4 


X 


8.534116 


8.534116 


3.146525 


5 


33.92493 


17.16673 


17.16673 


8,686724 



[0103] 

[A table 10] 





Viewing distance 1000 






LL 


HL 


LH 


HH 




1 


X 


0.76489 


0.76489 


0.298115 




2 


X 


1.99337 


1.99337 


0.963884 


Y 


3 


X 


4.183367 


4.183367 


2.079256 




4 


X 


8.534116 


8.534116 


4.300482 




5 


33.92493 


17.16673 


17.16673 


8.686724 






LL 


HL 


LH 


HH 




1 


X 


0.233105 


0.233105 


0.059194 




2 


X 


0.900041 


0.900041 


0.299041 


Cb 


3 


X 


2.721205 


2.721205 


1.10554 




4 


X 


6.77171 


6.77171 


3.063212 




5 


33.92493 


15.16158 


15.16158 


7.241097 






LL 


HL 


LH 


HH 




1 


X 


0.33996 


0.33996 


0.104307 




2 


X 


1.10404 


1.10404 


0.405203 


Cr 


3 


X 


3.03569 


3.03569 


1.299749 




4 


X 


7.177464 


7.177464 


3.337948 




5 


33.92493 


15.63678 


15.63678 


7.578107 



[0104] 

[A table 11] 





Viewing distance 1 700 






LL 


HL 


LH 


HH 




1 


X 


0.310658 


0.310658 


0.056662 




2 


X 


1.72044 


1.72044 


0.718005 


Y 


3 


X 


4.183367 


4.183367 


2.079256 




4 


X 


8.534116 


8.534116 


4.300482 




5 


33.92493 


17.16673 


17.16673 


8.686724 






LL 


HL 


LH 


HH 




1 


X 


0.09892 


0.09892 


0.01622 




2 


X 


0,559243 


0.559243 


0.147297 


Cb 


3 


X 


2.098595 


2.098595 


0.753271 




4 


X 


5.883453 


5.883453 


2.490925 




5 


33.92493 


14.05553 


14.05553 


6.47921 






LL 


HL 


LH 


HH 




1 


X 


0.179438 


0.1 79438 


0.040124 




2 


X 


0.775746 


0.775746 


0.240417 


Cr 


3 


X 


2.5039 


2.5039 


0.979107 




4 


X 


6.465668 


6.465668 


2.86391 




5 


33.92493 


14.77858 


14.77858 


6.976933 



[0105] 

[A table 12] 





Viewing distance 3000 






LL 


HL 


LH 


HH 




1 


X 


0.038921 


0.038921 


0.0016 




2 


X 


0.819947 


0.819947 


0.176768 


Y 


3 


X 


3.85307 


3.85307 


1.763882 




4 


X 


8.534116 


8.5341 1 6 


4.300482 




5 


33.92493 


17.16673 


17.16673 


8,686724 






LL 


HL 


LH 


HH 




1 


X 


0,023571 


0.023571 


0.001776 




2 


X 


0.247647 


0.247647 


0.043245 


Cb 


3 


X 


1 .337728 


1.337728 


0.385929 




4 


X 


4.603618 


4.603618 


1.734612 




5 


33.92493 


12.31002 


12.31002 


5.331711 






LL 


HL 


LH 


HH 




1 


X 


0.060957 


0.060957 


0.007791 




2 


X 


0.423067 


0.423067 


0.097358 


Cr 


3 


X 


1.793238 


1 .793238 


0.597979 




4 


X 


5.39042 


5.39042 


2.192081 




5 


33.92493 


13.39161 


13.39161 


6.038385 



[0106] 

[A table 13] 





Viewing distance 1000 




|_L 


HL 


LH 


HH 




X 


0.5823 


0.5823 


0.204249 


2 


X 


1.592217 


1.592217 


0,670362 


3 


X 


2.91966 


2.91966 


1.585938 


4 


X 


5.702783 


5.702783 


3.042969 


5 


21.34375 


11.33671 


11.33671 


6.021484 



[0107] 

[A table 14] 





Viewing distance 2000 




LL 


HL 


LH 


HH 


1 


X 


0,185335 


0.185335 


0,03136 


2 


X 


0.892981 


0.892981 


0.26199 


3 


X 


2,91966 


2.91966 


1.153299 


4 


X 


5.702783 


5.702783 


3,042969 


5 


21.34375 


11.33671 


11.33671 


6.021484 



[0108] 

[A table 15] 





Viewing distance 4000 


<C^ASi .jfi It 


LL 


HL 


y-l 


HH 


1 


X 


0.01534 


0.01534 


0.000412 


2 


X 


0.285977 


0.285977 


0.040473 


3 


X 


1.647693 


1.647693 


0.453527 


4 


X 


5.702783 


5.702783 


2.226443 


5 


21.34375 


11.33671 


11.33671 


6.021484 



[0109] 

[A table 16] 





Viewing distance 1000 






LL 


HL 


LH 


HH 




1 


X 


0.785342 


0.785342 


0.411885 




2 


X 


1 .589472 


1.589472 


0.918699 


Y 


3 


X 


2.91966 


2.91966 


1 .585938 




4 


X 


5.702783 


5.702783 


3.042969 




5 


21.34375 


11.33671 


11.33671 


6.021484 






LL 


HL 


LH 


HH 




1 


X 


0.239338 


0.239338 


0.081784 




2 


X 


0.717674 


0.717674 


0.285023 


Cb 


3 


X 


1.899186 


1.899186 


0.843243 




4 


X 


4.525084 


4.525084 


2.167491 




5 


21.34375 


10.01254 


10.01254 


5.019401 






LL 


HL 


LH 


HH 




1 


X 


0.349051 


0.349051 


0.144114 




2 


X 


0.880339 


0.880339 


0.386208 


Cr 


3 


X 


2.118672 


2.118672 


0.991374 




4 


X 


4.796223 


4.796223 


2.361891 




5 


21.34375 


10.32635 


10.32635 


5.25301 



[0110] 

[A table 17] 





Viewing distance 1 700 






LL 


HL 


LH 


HH 




1 


X 


e\ once 


U.«3 1 0300 


U.U/otoD 




2 


X 


1.371843 


1 OT 1 0>I0 


U.0o4o4/ 


Y 


3 


X 


2.91966 


Z.9 lybb 


1 .OoOboo 




4 


X 


5.702783 








5 


21.34375 


11.33671 


1 I.OOD/I 


D.UZ14o4 






LL 


HL 


LH 






1 


X 


U.I 01 000 


U.IU 1 000 


0 02241 




2 


X 


0.445929 


o.44oy<da 


U. l4Uoy^ 


Cb 


3 


X 


1 .464653 


1 .464653 


0.574552 




4 


X 


3.931521 


3.931521 


l./b^04o 




5 


it 1 .OtO/iJ 




9.2821 15 


4.491275 






LL 


HL 


LH 


HH 




1 


X 


0.184236 


0.184236 


0.055437 




2 


X 


0.618564 


0.618564 


0.229147 


Cr 


3 


X 


1.747524 


1 .747524 


0.746807 




4 


X 


4.320576 


4.320576 


2.026468 




5 


21.34375 


9.759606 


9.759606 


4.836288 



[0111] 

[A table 18] 





Viewing distance 3000 






LL 


HL 


LH 


HH 




■\ 


X 


0.039962 


0.039962 


0.00221 




2 


x 




0.653809 


0.168482 


Y 




X 


2.689138 


2.689138 


1 .345389 




4 


X 


5.702783 


5.702783 


3.042969 






21,34375 


1 1.33671 


1 1.33671 


6.021484 








HL 


LH 


HH 




1 


X 


0.024201 


0.024201 


0.002453 




2 


X 


0.1 97468 


0.197468 


0.041218 


Cb 




X 


0 933628 


0.933628 


0.294364 




4 








1 .227391 




5 


21.34375 


8.129398 


8.129398 


3.695849 






LL 


HL 


LH 


HH 




1 


X 


0.062587 


0.062587 


0.010765 




2 


X 


0.337345 


0.337345 


0.092794 


Cr 


3 


X 


1.251539 


1.251539 


0.456105 




4 


X 


3.60206 


3.60206 


1.551089 




5 


21.34375 


8.843668 


8.843668 


4.185702 



[0112] 

Next, the priority of each band component was computed in the same procedure 
using the numeric value shown in the above-mentioned table 7 - a table 1 8 as the 
2nd example of the above described. Namely, the numeric value of the minimum 
region component LLn of the highest decomposition level n is set to alpha. When set 
the numeric value of other band components to x, the function about the variable y 
cajoled in the exponentiation of 2 is set to R [y], the function which computes the 
characteristic m of 2m of exponentiation of 2 of Variable y is made into m=I [2m] and 
the absolute value about Variable y is made into |y|, A priority p is computed 
according to p=|l[R[x/alpha]] |. 



[0113] 

The value of a priority is shown in the following table 19 - a table 30. Table 19, table 

20, a table 21, a table 22, a table 23, a table 24, a table 25, a table 26, a table 27, a 

table 28, a table 29, and the priority of table 30 are computed using the numeric value 

of the above-mentioned table 7, a table 8, a table 9, a table 10, a table 1 1, a table 12, 

a table 13, a table 14, a table 15, a table 16, a table 17, and a table 18, respectively 

[0114] 

[A table 19] 





Viewing distance 1000 




LL 


HL 


LH 


HH 


1 


X 


6 


6 


8 


2 


X 


4 


4 


6 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0115] 

[A table 20] 





Viewing distance 2000 




LL 


HL 


LH 


HH 




X 


8 


8 


11 


2 


X 


5 


5 


T 


3 


X 


3 


3 


5 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0116] 

[A table 21] 



(9.T) -i }i5>o)Bmmm%^=5'-y}i 





Viewing distance 4000 




LL 


HL 


IH 


HH 


1 


X 


11 


11 


IT 


2 


X 


7 


T 


10 


3 


X 


4 


4 


6 


4 


X 


2 


2 


4 


5 


0 


1 


1 


2 



[0117] 

[A table 22] 



(9.T) -J -f )\j9(Did=>-mm!m.=T-y)\j 





Viewing distance 1000 






LL 


HL 


LH 


HH 




1 


X 




5 


7 


Y 


2 


X 


4 


4 


5 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 






0 


•] 


-) 


2 




/J Wf L/ \/L/ 




HL 


LH 


HH 




■j 


X 


y 




g 


Cb 


2 


X 


5 


5 


7 




3 


X 


4 


4 


5 




4 


X 


2 


2 


4 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


7 


T 


8 


Cr 


2 


X 


5 


5 


6 




3 


X 


4 


4 


5 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 



(9.7) -J f )\.^Q)723-^m.%m5—-y)\. 





Viewing distance 1T00 






LL 


HL 


LH 


HH 




1 


X 


T 


T 


9 


Y 


2 


X 


4 


4 


6 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


9 


9 


11 


Cb 


2 


X 


6 


6 


8 




3 


X 


4 


4 


6 




4 


X 


3 


3 


4 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


8 


8 


10 


Cr 


2 


X 


6 


6 


T 




3 


X 


4 


4 


5 




4 


X 


2 


2 


4 




5 


0 


1 


1 


2 



[0119] 

[A table 24] 





Viewing distance 3000 






LL 


HL 


LH 


HH 




1 


X 


10 


10 


14 


Y 


2 


X 


5 


5 


8 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 






X 


11 


11 


14 


Cb 


2 


X 


T 


T 


10 




3 


X 


5 


5 


T 




4 


X 


3 


3 


4 




5 


0 


2 


2 


3 






LL 


HL 


LH 


HH 




1 


X 


9 


9 


12 


Cr 


2 


X 


6 


6 


9 




3 


X 


4 


4 


6 




4 


X 


3 


3 


4 




5 


0 


1 


1 


3 





Viewing distance 1000 




LL 


HL 


LH 


HH 


1 


X 


5 


5 


T 


2 


X 


4 


4 


5 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0121] 

[A table 26] 

(5,3) y -1- }b9(r>Bmmm9zm5'-'::n\^ 





Viewing distance 2000 




LL 


HL 


LH 


HH 


1 


X 


T 


T 


9 


2 


X 


5 


5 


6 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0122] 

[A table 27] 



(5.3) 7 < )is>mmmm9tm^-y)i 





Viewing distance 4000 




LL 


HL 


LH 


HH 


1 


X 


11 


11 


16 


2 


X 


6 


6 


9 


3 


X 


4 


4 


6 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[0123] 

[A table 28] 



(5.3) -J -f h^(r)t}'y-mt!^mj5—'J)\j 





Viewing distance 1000 




/J rrrtx 1/ 


LL 


HL 


LH 


HH 




-j 


X 


5 


5 


6 


Y 


2 


X 


4 


4 


5 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


T 


T 


8 


Cb 


2 


X 


5 


5 


6 




3 


X 


4 


4 


5' 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


6 


6 


T 


Cr 


2 


X 


5 


5 


6 




3 


X 


3 


3 


5 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 



(5.3) 3? -f )i9(Dt}^-mm9tm^-y)i 





Viewing distance 1700 






LL 


HL 


LH 


HH 




1 


X 


6 


6 


8 


Y 


2 


X 


4 


4 


5 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


8 


8 


10 


Cb 


2 


X 


6 


6 


T 




3 


X 


4 


4 


5 




4 


X 


3 


3 


4 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


T 


T 


9 


Cr 


2 


X 


5 


5 


T 




3 


X 


4 


4 


5 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 





Viewing distance 3000 






LL 


HL 


LH 


HH 




1 


X 


9 


9 


13 


Y 


2 


X 


5 


5 


7 




3 


X 


3 


3 


4 




4 


X 


2 


2 


3 




5 


0 


1 


1 


2 






LL 


HL 


LH 


HH 




1 


X 


10 


10 


13 


Cb 


2 


X 


T 


7 


9 




3 


X 


5 


5 


6 




4 


X 


3 


3 


4 




5 


0 


1 


1 


3 






LL 


HL 


LH 


HH 




1 


X 


8 


8 


11 


Cr 


2 


X 


6 


6 


8 




3 


X 


4 


4 


6 




4 


X 


3 


3 


4 




5 


0 


1 


1 


2 



[0126] 

At this example, a priority is set up to the transform coefficient of each band 
component like the 2nd example of the above by carrying out the right shift only of 
the number of bits of the priority shown in the above table 1 9 - a table 30. Thereby, 
the priority in consideration of human being's vision property can be set up. 
[0127] 

Image quality control processing 

Next, the configuration and the content of processing of the image quality control 
section 23 which were shown in drawing 1 are explained. Drawing 1 1 is the functional 
block diagram showing the outline configuration of this image quality control section 
23. 



[0128] 

This image quality control section 23 is equipped with the image quality parameter 
selection section 31 which chooses and outputs the image quality parameter QP 
which was suitable for the target image quality information concerned from two or 
more image quality parameter groups, and the judgment section 30 for coding which 
determines the object for coding based on the target image quality information (high 
definition, standard image quality, low image quality, resolution information, etc.) 
supplied from the outside. The judgment section 30 for coding sets up an above- 
mentioned priority to each band component of coded data BD according to the 
priority data PD acquired from the priority table 24. Moreover, the judgment section 
30 for coding determines the object for coding according to the target image quality 
specified with said image quality parameter QP according to the set-up priority, and 
carries out the generation output of the image quality control signal CS 1 . 
[0129] 

Hereafter, the decision approach for coding is explained. Drawing 1 2 is the transform 
coefficients 33 and 33 by which the bit shift was carried out according to the priority, 
and a mimetic diagram which illustrates — . According to the priority, the bit shift of 
each transform coefficient 33 is carried out. Moreover, the numbers 0, 1 , — , 10 given 
to each bit of a transform coefficient 33 show the number of the bit plane with which 
the bit concerned belongs, here — LSB number =0 and MSB number =10 — it comes 
out. 
[0130] 

The judgment section 30 for coding sets up the coding termination line 32 according 
to the image quality parameter QP, and it determines a high order bit as the object 
for coding rather than the coding termination line 32 concerned, and it generates the 
image quality control signal CS 1 so that a lower bit may be removed for coding rather 
than the line 32. It enables this to sort out the object for coding efficiently. 
Consequently, the carrier beam algebraic-sign-ized section 21 will algebraic-sign-ize 
only the bit plane of a high order for the image quality control signal CS 1 rather than 
the coding termination line 32 in each code block, and a low-ranking bit plane will be 
omitted rather than that line 32. In addition, the algebraic-sign-ized section 21 does 
not perform algebraic-sign-ization to the bit in which zero were inserted by bit shift 
processing. 
[0131] 

The judgment section 30 for coding can determine the object for coding per coding 
pass further according to the image quality parameter QP. The image quality 
parameter QP contains the parameter group which shows a limit of the bit plane for 
coding, and a limit of the coding pass for coding (CL pass, SIG pass, and MR pass). 
The image quality parameter QP suitable for the image which has the resolution of 
2048x2560 pixels in the following table 31 is illustrated. In addition, since it is 
necessary to make resolution of the subband of the minimum region smaller than 



1 28x1 28 pixels, five or more decomposition level is required. 

[0132] 

[A table 31] 

















LL5 


0 


CL 


17 


LH5 


0 


CL 


IT 


HL5 


0 


CL 


IT 


HH5 


0 


CL 


17 


LH4 


0 


CL 


IT 


HL4 


0 


CL 


17 


HH4 


1 


MR 


14 


LH3 


1 


MR 


14 


HL3 


1 


MR 


14 


HH3 


2 


SIG 


14 


HL2 


2 


SIG 


14 
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CL:Cleanup pass 
MR:Magnitude Refinement pass 
SIG:Signif icant propagation pass 



[0133] 

In a table 31, rather than the coding termination line 32 which showed "the number of 
bit planes" to drawing 1 2 , a "pathname" carries out the last coding pass of the inside 
for coding, and the "maximum number of passes" is carrying out the table of the 
upper limit of the coding number of passes for coding for the number of the bit planes 



for [ of a lower bit ] a cut-off, respectively. 
[0134] 

The example of processing at the time of applying drawing 1 2 and a table 31 is 
explained below. To drawing 13 , "0001 10101 112= 21510" is illustrated as a transform 
coefficient 33 of the band component LL 5 (Y2 shall express binary-value Y and XI 0 
shall express the decimal value X). CL pass and the maximum number of passes are 
restricted for the last coding pass in the band component LL 5 to 1 7 as shown in a 
table 31. 
[0135] 

The context judging is made so that the 7th bit of the transform coefficient shown In 
drawing 1 3 may belong to SIG pass or CL pass. When it belongs to the bit plane which 
consists of only 0 bit, it encodes by the method called a tag tree (Tag tree), and the 
8th - the 10th high order bit is encoded with SIG pass or CL pass, when coding pass 
has already begun. When the 7th bit belongs to coding initiation pass (CL pass), the 
context judging of the lower bit containing the 6th bit is carried out so that it may 
belong to MR pass. Generally, a low-ranking bit plane is encoded in order of SIG pass, 
MR pass, and CL pass from a viewpoint of coding effectiveness rather than the bit 
plane of coding initiation. Therefore, since the maximum number of passes is 
restricted to 1 7, a total of 1 7 pass from CL pass of the 7th bit to the SIG pass of the 
1 st bit becomes an object for coding. 

However, since the 1st bit belongs to MR pass, it is not encoded. Therefore, in 
algebraic-sign-ized processing, 2 bits of low order are omitted and the value after 
coding is set to "000110101002= 21210." It will be set to "000110101102= 21410" if 
reverse quantization of this value is carried out on the mid point. 
[0136] 

Next, "000000011112= 1510" is illustrated as a transform coefficient 33 of the band 
component LL 5 to drawing 14 . The 3rd bit of a transform coefficient belongs to SIG 
pass or CL pass. 

When it belongs to the bit plane which consists of only 0 bit, it encodes by the tag 
tree (Tag tree), and the 4th - the 10th high order bit is encoded with SIG pass or CL 
pass, when coding pass has already begun. When the 3rd bit belongs to coding 
initiation pass (CL pass), the lower bit containing the 2nd bit belongs to MR pass, and 
a total of ten pass to CL pass of the 0th bit becomes an object for coding from CL 
pass of the 3rd bit. It will be set to "00000001 1 1 1 2= 1 51 0", if the value after coding is 
set to "00000001 1112= 1510" and reverse quantization of this value is carried out in 
algebraic-sign-ized processing. 
[0137] 

Next, "0000101 11112= 9510" is illustrated as a transform coefficient 33 of the band 
component HH2 to drawing 1 5 . SIG pass and the maximum number of passes are 
restricted for the last coding pass in the band component HH2 to 14 as shown in a 
table 31. Moreover, the bit plane of a low order triplet is omitted. 



[0138] 

The 6th bit of a transform coefficient belongs to SIG pass or CL pass. When it 
belongs to the bit plane which consists of only 0 bit, it encodes by the tag tree (Tag 
tree), and the 7th - the 1 0th high order bit is encoded with SIG pass or CL pass, 
when coding pass has already begun. When the 6th bit belongs to coding initiation 
pass (CL pass), the lower bit containing the 5th bit belongs to MR pass. Moreover, 
although eight pass from CL pass of the 6th bit to the SIG pass of the 4th bit 
becomes an object for coding for limit that even the SIG pass of the 3rd bit plane 
encodes, since the 3rd bit belongs to MR pass, it is not encoded. Therefore, it will be 
set to "000010110002= 8810", if the value after coding is set to "000010100002= 
8010" and reverse quantization of this value is carried out on the mid point in 
algebraic-sign-ized processing. 
[0139] 

In addition, each bit plane is encoded in order of SIG pass, MR pass, and CL pass 
because the coding effectiveness over distortion of SIG pass is the highest. The rate 
and distortion property in each coding pass are shown in drawing 16 . The parts of MR 
pass and points P3-P4 show [ the part of points P1-P2 / the parts of SIG pass and 
points P2-P3 ] CL pass among the R-D curve. If ratio delta DSIG/delta RSIG of the 
distortion to the rate (the amount of signs) in each coding pass, delta DMR/delta 
RMR, and delta DCL/delta RCL are seen, it turns out that the curvilinear inclination in 
SIG pass is the most sudden, and coding effectiveness is the highest. 
[0140] 

As mentioned above, by the image quality control approach concerning this operation 
gestalt, it is determined to the transform coefficient which carried out the bit shift 
according to the priority whether make a transform coefficient applicable to coding. 
Since only the object for coding is selectively algebraic-sign-ized in the algebraic- 
sign-ized section 21, it is possible to control the amount of signs efficiently so that a 
high-definition compression image with little distortion can be generated. 
[0141] 

The amount control processing of signs 

Next, the configuration and the content of processing of the amount control section 
22 of signs which were shown in drawing 1 are explained. Drawing 17 is the functional 
block diagram showing the outline configuration of this amount control section 22 of 
signs. 
[0142] 

This amount control section 22 of signs is equipped with large capacity storage 40. 
the amount calculation section 41 of signs, and the data output control section 42. 
[0143] 

The algebraic-sign-ized section 21 it was indicated to drawing 1 that mentioned 
above algebraic-sign-izes selectively only the object for coding specified from the 
image quality control section 23, and outputs coded data AD obtained as a result to 



the amount control section 22 of signs. The amount calculation section 41 of signs 
computes the subtotal of the capacity of coded data AD to input per a band 
component unit, a bit plane unit, and coding pass, and outputs the subtotal 
information 43 acquired as a result to the data output control section 42. Moreover, it 
is made to store coded data AD temporarily per a frame unit or subframe at large 
capacity storage 40. 
[0144] 

Said data output control section 42 reads coded data AD stored temporarily at large 
capacity storage 40, and it is made it to carry out a bit shift like the 1 st example of 
the above - the 3rd example using the priority data PD 2. Subsequently, from the sign 
train which rearranged the coded data which carried out the bit shift in order of the 
scan explained below, and generated it, the data output control section 42 computes 
a cut-off point (truncation point) so that the amount of target signs may be suited. 
Next, the sign train closes the data output control section 42, it is thrown away, and 
is outputted to the bit stream generation section 17 by setting the sign train before a 
point to coded data CD. 
[0145] 

Drawing 18 and drawing 19 are drawings for explaining an example of said scan 
sequence and cut-off point. The transform coefficients 33 and 33 and — by which 
the bit shift was carried out under the same regulation as having been shown in 
drawing 1 2 according to the priority are displayed on drawing 1 8 and drawing 1 9 . 
Coded data AD of a high order bit (bit on the left-hand side of a drawing) inputs into 
the amount control section 22 of signs rather than the coding termination line 32. 
[0146] 

it is shown in the arrow head of drawing 18 — as — transform coefficients 33 and 33 
and — a bit plane unit or a coding pass unit — it is — order with a high priority — 
and (turning to a lower bit from a high order bit) it is rearranged in order of the scan 
turned to the low-pass side from the high region side in the same priority. Generally, 
it is in the inclination for the rate of MR pass to increase and for compression 
efficiency to fall, so that a low-ranking bit plane is encoded. Therefore, in order to 
raise compression efficiency, the scan sequence turned to the low-pass side from the 
high region side in the same priority is adopted that as many SIG pass as possible 
should be encoded. 
[0147] 

And as shown in a degree type (8), the data output control section 42 determines that 
a cut-off point will fulfill the conditions from which the actual amount of signs (byte 
count) turns into below the amount of target signs (byte count), and omits the low 
order bit plane included in the sign train after the cut-off point concerned. Thereby, 
rate control of coded data [ finishing / algebraic-sign-izing / already ] can be 
efficiently performed according to the priority set as each subband. 
[0148] 



[Equation 8] 



[0149] 

As shown in drawing 19 , when the 2nd bit plane of the subband HL3 is determined as 
a cut-off point according to the amount of target signs, the bit of the part shown by 
the arrow head will be omitted. 
[0150] 

Drawing showing the sign train into which drawing 20 was rearranged per bit plane, 
and drawing 21 are drawings showing the sign train rearranged per coding pass. In 
drawing 20 , the bit plane numbers 10 and 9 and — are attached to each bit plane 
with the signs LL5 and HL5 and — which show a subband. The bit plane after the line 
44 given to the 2nd bit plane of the subband HL3 is omitted. 
[0151] 

Moreover, in drawing 21 , the bit plane numbers 1 0 and 9 and — are attached to each 
coding pass with the signs CL, SIG, and MR which show the class of coding pass, the 
signs LL5 and HL5 which show a subband, and — . The bit plane after the line 44 given 
to MR pass of the 2nd bit plane of the subband HL3 is omitted. 
[0152] 

According to the amount control processing of signs which relates to this operation 
gestalt as mentioned above, since it is not necessary to compute the deformation 
amount in each coding pass for a rate and distortion optimization processing, real 
time nature is high and efficient rate control which the overhead reduced substantially 
can be realized. 
[0153] 

[Effect of the Invention] 

According to the program concerning the compression coding approach and claim 1 7 
concerning the compression coding equipment applied to claim 1 of this invention like 
the above, and claim 9, it is determined whether the above-mentioned band 
component has a priority set as a low-pass component according to the count by 
which band division was carried out recursively, respectively, and becomes an object 
for coding according to this priority. Since entropy code modulation only of the object 
for coding is carried out selectively, the amount of signs can be controlled efficiently 
and it becomes possible to perform high-speed coding processing in the small amount 
of operations. 
[0154] 

According to claim 2, claim 10, and claim 18, it becomes possible to generate the 



compression image suitable for vision assessment of liuman being which has high 

display image quality. 

[0155] 

According to claim 3, claim 1 1 , and claim 1 9, since the priority of a transform 
coefficient becomes settled according to the number of bits which only the number of 
bits corresponding to a priority is shifted, and shifts the transform coefficient of each 
band component, it becomes possible to specify the object for coding efficiently 
according to the image quality of a compression image. 
[0156] 

According to claims 4, 5, and 6, claims 12, 13, and 14, and claims 20, 21, and 22, since 
the object for coding can be finely specified per a bit plane unit and coding pass 
according to a priority, it becomes possible to control the amount of signs to 
accuracy and to control the image quality of a compression image finely. 
[0157] 

According to claims 7 and 8, claims 15 and 16, and claims 23 and 24, it is possible to 
perform efficiently rate control of data by which entropy code modulation was already 
carried out according to the priority set as each band component. Moreover, even if it 
does not perform optimization processing using a rate and distortion optimization like 
before, it is possible to perform high rate control of real time nature so that distortion 
can be controlled. 
[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the outline configuration of the 
compression coding equipment concerning the operation gestalt of this invention. 
[Drawing 2] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 3] It is drawing for explaining the priority setting-out processing by the bit 
shift. 

[Drawing 4] It is drawing which illustrates the transform coefficient by which the bit 
shift was carried out. 

[Drawing 5] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 6] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 7] It is the mimetic diagram showing the transform coefficient of the band 
component by which the right bit shift was carried out according to the priority shown 
in drawing 6 . 

[Drawing 8] It is drawing showing the numerical table of Energy weighting factor. 
[Drawing 9] It is drawing showing the numerical table of Energy weighting factor. 
[Drawing 10] It is drawing showing the numerical table of Energy weighting factor. 
[Drawing 11] It is the functional block diagram showing the outline configuration of the 
image quality control section concerning this operation gestalt. 



[Drawing 12] It is the mimetic diagram which illustrates the transform coefficient by 
which the bit shift was carried out according to the priority. 
[Drawing 13] It is drawing for explaining the example of coding processing of the 
transform coefficient of the band component LL 5. 

[Drawing 14] It is drawing for explaining the example of coding processing of the 
transform coefficient of the band component LL 5. 

[Drawing 15] It is drawing for explaining the example of coding processing of the 
transform coefficient of the band component HH2. 

[Drawing 1 6] It is drawing showing the curve of a rate and a distortion property. 
[Drawing 1 7] It is the functional block diagram showing the outline configuration of the 
amount control section of signs concerning this operation gestalt. 
[Drawing 18] It is drawing for explaining an example of scan sequence. 
[Drawing 19] It is drawing for explaining an example of a cut-off point. 
[Drawing 20] It is drawing showing the sign train rearranged per bit plane. 
[Drawing 21] It is drawing showing the sign train rearranged per coding pass. 
[Drawing 22] It is the functional block diagram showing the outline configuration of the 
compression coding equipment by JPEG2000 method. 

[Drawing 23] It is the mimetic diagram showing the two-dimensional image by which 
band division was carried out according to the octave division method. 
[Drawing 24] It is the mimetic diagram showing the two-dimensional image 
disassembled into two or more code blocks. 

[Drawing 25] It is the mimetic diagram showing the bit plane of two or more sheets 
which constitutes a code block. 

[Drawing 26] It is the mimetic diagram showing three kinds of coding pass. 
[Drawing 27] It is drawing showing the R-D curve showing a rate and the relation of 
distortion. 

[Description of Notations] 

I Compression Coding Equipment 
10 DC Level Shift Section 

I I Color Space Conversion Section 

12 Tiling Section 

1 3 The DWT Section 

1 4 Quantization Section 

1 5 The ROI Section 

1 7 Bit Stream Generation Section 

20 Multiplier Bit Modeling Section 

21 Algebraic-Sign-ized Section 

22 The Amount Control Section of Signs 

23 Image Quality Control Section 

24 Priority Table 
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[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the outline configuration of the 
compression coding equipment concerning the operation gestalt of this invention. 
[Drawing 2] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 3] It is drawing for explaining the priority setting-out processing by the bit 
shift. 

[Drawing 4] It is drawing which illustrates the transform coefficient by which the bit 
shift was carried out. 

[Drawing 5] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 6] It is the mimetic diagram showing the two-dimensional image which 
carried out band division by wavelet transform. 

[Drawing 7] It is the mimetic diagram showing the transform coefficient of the band 
component by which the right bit shift was carried out according to the priority shown 
in drawing 6 . 

[Drawing 8] It is drawing showing the numerical table of Energy weighting factor. 

[Drawing 9] It is drawing showing the numerical table of Energy weighting factor. 

[Drawing 1 0] It is drawing showing the numerical table of Energy weighting factor. 

[Drawing 1 1] It is the functional block diagram showing the outline configuration of the 

image quality control section concerning this operation gestalt. 

[Drawing 1 2] It is the mimetic diagram which illustrates the transform coefficient by 

which the bit shift was carried out according to the priority. 

[Drawing 13] It is drawing for explaining the example of coding processing of the 

transform coefficient of the band component LL 5. 

[Drawing 14] It is drawing for explaining the example of coding processing of the 
transform coefficient of the band component LL 5. 

[Drawing 1 5] It is drawing for explaining the example of coding processing of the 
transform coefficient of the band component HH2. 

[Drawing 16] It is drawing showing the curve of a rate and a distortion property. 
[Drawing 1 7] It is the functional block diagram showing the outline configuration of the 
amount control section of signs concerning this operation gestalt. 
[Drawing 18] It is drawing for explaining an example of scan sequence. 
[Drawing 1 9] It is drawing for explaining an example of a cut-off point. 
[Drawing 20] It is drawing showing the sign train rearranged per bit plane. 



[Drawing 21] It is drawing showing the sign train rearranged per coding pass. 
[Drawing 22] It is the functional block diagram showing the outline configuration of the 
compression coding equipment by JPEG2000 method. 

[Drawing 23] It is the mimetic diagram showing the two-dimensional image by which 
band division was carried out according to the octave division method. 
[Drawing 24] It is the mimetic diagram showing the two-dimensional image 
disassembled into two or more code blocks. 

[Drawing 25] It is the mimetic diagram showing the bit plane of two or more sheets 
which constitutes a code block. 

[Drawing 26] It is the mimetic diagram showing three kinds of coding pass. 
[Drawing 27] It is drawing showing the R-D curve showing a rate and the relation of 

distortion. 
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tu IB § fci' -y CD ^ ff. (c i; T s ^ n 5 ^- ft X (c f> » u T ?rf ^ fb f^' - ^ ^ 4 -r 5 

fl^ a If >y h * f^" U > ^' g|5 i: L T Hii ta ^ □ 7° p -b 'y -^t $ -ti: 5 i: tc . 

iiufiBx> h D tf-W^ftgPfi, Mta^iSti -y h txU > ^'015 ^ ^ n /c m IB ?t fl: r - 
;Sf<Da-^.mitBlgS?n/c?fF^{b?^^cD*t^ajRWlcxyhnif-??^jt:-r5c!:9tCHuia 
■r^^p:/n-b-y-9-^«l^?-a:5ypi^~^A<, 
[ II * S 2 1 ] 

gfj * ifi 2 0 lia ic CD 7° P ^ A T- o T . la POi K itiij ffl g|2 . m la l?F ft ^ fif] ,fE -y h 
:/b-yi|ifiT-?*SrSJ;3lCmfav^^p:/pHr-yft^1it^^^i:5^P^'"^Ao 
[ W * 2 2 ] 

|» « S 2 0 IB «c CD y P y ^ A T o T . tu IB ii « SIJ W g|5 (i . fj IB ^ ft jl^ ^ tf( IB ?vF ^ 

^^x¥fi-p}*S-r^cfc9iCB5tBv^^p:/p-b'y9-;&*|jtg$-&;s:/pi'"^Ao 
2 3 ] 

Ii«52 0-2 2cD{BjnAM]S(CtaicCD7°Pi^^AT'^oT, 

HutBxyhPlf-?fF^fbgPA^5.ai:'j^nfc?fF^fbr-^<DU'-h^SiJ®-r5??^«Mffllg|5 
i:LTBufBv^'^p:/p-b-y+»-^atg^-li:§fc±ttc, 

Bu IB ?f ^ fi iliij mw^\t. 

HutB^l§?^5i-> Butae-y h yu->t5 j;c;MIB??F#{b^'?X(D4icD'>)S: < t-cD^fil?. 
HnBx:/hPlf-^fF^fftg|5A^P.Ui:^^n/c?fF^fbr-^'cD^M£D/Mt^^W1-5?vF^-«^ 

iiu ,!B ??F ffi » tH 1^1! -e :^ tiJ L /c Hu IB ,H- ^ >H 1/^ T . h5 IB ^ fk r - ^ ^ m co tI! S « J? T M 

cfc0feHucDHulB??^?iJ^ai;b-r5x-^t±l;^i*iJfflig|5i:LT, tulBv^'^PT'a-tr-y+f^&li 
tg^-arSyp^^'^Ao 
C If # ^ 2 4 ] 

li 5}< 31 2 3 IB « CD :/ P ^" ^ A T- o T . 

m IB r - ^ ffi ;b ffjiJ W g|3 ti , tii IB ^ it if ^ ^ . IB « 5fe cd ift iMHi o lU - © Iff IB ffi ^ g 
*5 T ii i|? ftliJ <£ ffl lio M IB it )ii Tt; M II X. T fij IB i# ?iJ ^ ^fc ijg -r 5 i; 

^ictfiiavY^p^P't>y+)-;&eite$-^5'/p^^"^Ao 

[ f g CD l¥ IB * IK 0^ ] 
[ 0 0 0 1 ] 
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[ 0 0 0 2 ] 

c iite * © fi^ « ] 

m»y'-'$'(D:kWii(D^mm^mt:f5^tLr. iso immmmitmm) i t u - t 
immm^mnm^n^mmmmit^?'i) kjcot. j pegzogo (j o i n t p 

holographic Experts Group 2000);^i?A^®^?nTV> 
5o JPEG20007?xi:ti. JIffi±)5^f'DJPEG (Jo 1 nt Photograph 
ic Experts G r o u p ) 1^ t tt ^ X m n Tz mm ^ ^ t ^ ^ O 7: & ^) . M ^ 10 
^«hbTDWT(^i('^x-yU'yh^j^:Discrete Wavelet Tr 
a n s f o r m ) ^ S IIJ L . 1. y h ti \^ - ^ ^ itlC li' >y h 7° U - > I? ^- ib ^ 9 E B C 
OT (Embedded Block Coding with Optimized 
T r u n c a t i o n) t Z 15 ^ ^ I]] t ?> !^IC ¥f Witi^ & ^ o 
[ 0 0 0 3 ] 

02 zii. J p E G 2 0 0 oyf^icm-j\.^rcmB(Dj£mn^it&m(Dm.mmis,^7rs-rmm 

7P'V^0Tfe5oiXT. CCD022^#SSLO-O. JPEG2000^SOffilS?g^^^t 
[ 0 0 0 4 ] 

z (Di£mr^^it'^m i o o icxtir ^mmm^n. d c u-<;b->7 hsn 02 xs^i^it^ 20 

^gI5103«, DCU-^;l/->7hg(S102*<e)A;t)-r?.fi^(7)&SPa1^^^T§o c cx 
. m^li. 'iS lig a i^S 0 3 A -r ?. R G B ffl E§- Y C b C r {J ^ ( i5|' fi Y t 

[ 0 0 0 5 ] 

'^kK. ^ ^ u > ^" gi5 1 0 4 « , s PtS g « gi5 1 0 3 ?> A ^ -r 5 ia ffi ^ ^ > mw^(D^B 

CD r ^ ;l/ J i ft -r 5 ffl IS^ fig ^MC ^S<)iJ L T D W T gl5 1 0 5 tU -r i. o D W T gP 1 0 5 
. ^ ^ U > ^' 1 0 4 p. A ^ T S B « fl ^ L T ^ ;b ¥ ^5 T S S a ^ S{ S 

©DWT^fflb. ^osmif^n^^j^f^a^tB^^j-rSo Dwrr-a. 2:^?t;aftfa^(c 
u T . ffi i?? fig » ( iS la a fig ) ti&mi^'Tf tic'^mt ^ \ -'Kny ^ so 

^^^*^Slt;^r&]i:7}<¥:^fq]CD|lRlCjiffl^n^o JPEG 2 0 0 0«a*;3iS:Tti, SitTa 
[B]i:7l<¥73lPltO)«73[R]tcfiigl!iJlc5^fiJLrc^iSlcfi!t5^<D*^S!lfWtc^lSl!5^ 

(decornposi t ion level) o 
[ 0 0 0 6 ] 

02 3 a, ^ ^--/"fimy^^K'i^^X . »»b-<^l'30DWT^)l?n/c2i^7Cpif»l 
2 0 ^^.tm^mXh^o 5^- » U 1 a . 2 tt; iB ft 1 2 O a . g il T^- [«] t 7j< 7? f^s] 
t a « 1 TC 7 f 71/ ^ « ii /I] -r S il i: T- . II II l , H L l , L H 1 d; TJ? L L l 
( 0 /T^ -y: -f ) CD 4 O O ^ « fig 53- (C » f IJ n 5 o C C , r H J a ffi « fig 5^ ^ , r L J a fg 

1^ fig ^ % ^ n € n ^ L T i/^ i> o f?y X. a\ h l i a . » ;b i *5 5 7j< ^ [ts] cd b% 40 

fig^H i:Sll73fp]©f4^fig53" L i: A>e)^§^«fig5>-f'^§o ^ cd « IB ffi ^ - IS fb L T . r 
XYnJ (X. YfiH, L ©{prn*^ ; n (i 1 iX±cDSf5) a, U-<7U n IC*313- ?.7j<¥ 

77lp]©^lSfig«-XtfilS^|p]<D^«fig^Yi:A^5>^S^iS?fig53-^Jgt-tOi:t-5c 
[ 0 0 0 7 ] 

^mU^)^ 2Xli. fi « fig 57- L L 1 fi , H H 2 , H L 2 , L H 2 *5 <fc t>' L L 2 ( H 7^^ ^ I' 

) ^ ft? f ij ? n 5 o M , » u ;^ 3 T- « , fg « fig l l 2 a . h h 3 , h l 3 . l 
H 3 *5i;t>- L L 3 Kwm'jim^n^. j-x±-e^fig^n/c^if«fig»H h 1 ~ l l 3 ^sa?ij l 

/c <D 0 2 3 T' $> ^ o El 2 3 T a . 3 CD » (U? Ix"^ ;l/ CD A^' ^ ? n T t/^ i) J P E G 2 
OOO^^S^T-a. -«SIC. 3;^~8i^Sao^W^-<7b*^Sffl^n5c 

[ 0 0 0 8 ] 50 
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'kic. mfit i?R 1 0 6 . D wi- ciu 1 0 5 b til /J $ n s « ^ * s s is i; r x ;^ 

^-SiFik-r^lit^^fl'T^c S^c»?{kgP106{i. ROIg|5107tCj;?,Jg5£^«c( 
ROi;Region Of Interest) ©l!!JlH^«$fe5-t^§e>yhS/7hS{La! 

CiX;!!j^-a^fl:«tTt3n^t.^o J P F, G 2 0 0 OTj^Tti. dcOB^fb^Pl 0 6t?cOX 
A^-a?{l:ttia-r?.4-°Xha?{l: (t rune a t i on) t <D Z mMn it^m 

A< ffl ^ n T V> 5 o 

[ 0 0 0 9 ] 

'MK. m^it^i 0 6t,-^mti-$tirc^m^.mii. ±'^(oe b c o t icu-dx . 

h ^ T U > ^ gI5 1 0 8 t » ffi ^ ft g|5 1 0 9 tl:-m^!K. 7 P 7 ^ - X O X y ^ D tf - ^? 10 

^ ft ^ ffi ^ n . # « $0 ffli 1 1 0 -e u - h ^ $ij » ^ n § o 

i^l^Wlcti. fl^iSfe-ybtTU^ySPl 0 8ti, Atl-r^^^«^«^«^5>^l 6x i 
6^32X32^64X64@fi(D ra-K:^a>y^J tm-r ^mmiCj^mL. MtC, ^ 
r3-K7n>v^%. §lf<yScD2 J^^SS^J T'#?^ ^ n § ^S(<D <y h :/ 1^ - y C f ^ 

[0010] 

0 2 4 a . ffi S O 3 - F >^ P -y ^ 1 2 1 . 12 1, 1 2 I , -K^m^nrcZ'ATimi^ I 

\£y h^U-y I 2 2 0 ~ 1 2 2 „ _ , ( n : S M I5{ ) ^ t:^ T IM it; 0 T ^5 . 0 2 5 tk 

-r ^ > 3 - F n -y 1 2 1 4^ O 1 ;S cd ^ fiS « 2 a fit 1 2 3*^" 0 1 1 •■■ 0 " T 20 

fe^tf^, c (D 2 mm I 2 3 ^ m !jit ^ \£ y h li . ^n^'n. \£ y h -f u-y i z z ^ - 

, , 1 2 2 „ _ 2 - 1 2 2 , _ 3 , - , 1 2 2 0 H T § J; 9 5^- » $ n § o 0 4^ to 
F^U-^l 22„_ , ti, S^flS(<D«±fSlf-yF (MSB) 0*A^?>;5:5ia±fSH-y 
F^b-y^SL, H->yF7'U->122o«^ ^OftTffilf-yF (LSB) (D^t-^^^j: 
SUTfitlf-y F>^b->^SLrv^?.. 
[001 1 ] 

iJi IC. f2^ a ti' 'y F ^ T^' U y i'" 1 0 8 i± . ^ e -y F :/ U - y 1 2 2 k ( k = 0 ~ n - 1 ) 
rtO§li"'yFOn>x^Xh (context) WS^tfV>. m Z 6 IC tts^ ^ o \C . §lf 
-y F « IT S tt ( *iJ £ *S m ) JS C T > -y F 7° b - y 1 2 2 ^ ^ 3 S II O ??F ^ ft X . "T 
^ti-5^CL/^X(CLeanup pass). MR /^X (Magnitude Re 30 
finement pass), SIG/^X(SIGnificance propag 
a t i on pa s s ) K^mt^. # ^ ft X M f § :3 y-r ^ X F ¥0 O 7 ;b U 

XL.it. E B c 0 T T s ^ n T § c ^ ti <fc n (f> r w ^ § J ^ cn^r-n 
^ ft ffl *5 T a g f?^ ig{ 5b^ -f? p T ^ 1 1) *^ o T « c t ^ s « L . r ,m -e 

SftlM iiti. ^ IS fa -t*' P -e J5 5 *v Bgo^{i^f n-efe§ nJtgttA^'fe^t^ffi® o ii^r-^tt-r 

S o 

[00 1 2 ] 

^ S H~ -y F ^ X U > i^' 1 0 8 . S I G X ( Tj .© ^ fj^ ljJ ii-il M $ 5 T 'S: ff 

©t^^fk^^X) . MR^^X (^M^f^?S«??^fk^^X) fcJ:y'CL/^X (S I G/^X. M 

R X 1^ S b ^ 5S D O ff S( tS « ?fF 9 fk /-^ X ) (D 3 ffi » O ^- fb X T- e 'y F 7° - 40 

y ^ fb ^ ^ -r 5 o \£ y h-fi'-y^mtit. 1 ± f5 ti- 7 F 7" U - > p. « T fu -y F 

T'P-yiCA^ltT. §l£-yFyb->'0e-yF^4e-yF¥ffiT'^*L. 

^■r ^ii^'Sf^^^m^t ?> c tT'€t>n?,o ^mt-mv^'^s (oif-yF) (D^^T-afiR^n^s 
H~ -y hy^u-ycomii^^'^ y i^icmm-s ^ m^j: mmt'^ mw mm l rc \£ y f y 
1^ - > b ^1 ^ o ^ fb IS ^ n ^ o ^co^mtm^o)^^ y f y - > c l a x © ^ 
T-t?^fb*n. M3lge'-yF^P-><};t)feTfuoe--yF:/U'->ti. ±f3 3SII«r?F^fk 

X -e)ilH>^??F s^-fb ^ n o 
[00 1 3 ] 

fi^^. m 2 7 U-F (^^m ; R) i:^*' (D) OHfl^^g-rR-Dffl^iJk^/T^-ro C(D 
R-D^m^. R 1 {iti'^y h y ]y - y ^ mtwi <D U ~ h . R 2 F^b-Vf^^fbtS 50 
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?il ^ W 'S; ?¥F ^ ^ a (C , 1^1 P , ( R , , D , ) ti^ ( R 2 , D 2 ) 

^SSSO^^. lattSO C - B - A ©ess J; . lHl[ii)»<7) A - B - C (DgSS^Sffl-r 5 

IB] It T ?vF^ t- n J; c t ft] P. n T 5 o 

[0014] 

^AK. mW^mmt^ 1 0 9 {±. MQ n-^^Srffll/^T, i^SSjlf htr U 1 0 8 *^ 5. 

0 « l!( ?|J W b T . n > 7^ X b CD |ij S iB S a -ii T ^ ft X * fu T' W « ?fF ^ ^ ^ 
fTfSc CcDSffi^^^fbgPl 0 ^atT'y h^rU^ygPl 0 8*^e>A:'3-rS^ 10 
3S ?ij O - g « ?vF ^ ft ? -U: * 1/^ / W X Jfl a ^ t - F S o 

[00 1 5 ] 

i^tc. ??F ^ « fiij ffl] 1 1 0 (i. 1 0 9f]^mij Ltc^^mnyn ^ v 

^ L T . tr -y h X h >J - A 3: ijg g|5 1 1 1 . ^ * fliij ffll 1 \ Q 1S<^t^ \. tcl^ h M 

MIS ('N-y ^'tSfS, ix^^-^Sfig. x-Ir-^ e- U Wffi. S ? ft r - :/ ;P ^ if ) 

Mfk L /clf -y h X h U-A;&^«L. JEffiBfti: L T fcH ;'J f § o 
[00 1 6 ] 

[ 5§ Bfl » L cfc ^ -r § IS 11 ] 

* , 5? ffi fTfiJ ffll g[U 1 0 ^ U - h ftiiJ » 7? a t t T ti . • ^ * a a ft ( R - 20 

D op t irni za t i on) t^T^^^A^iSffl^nTV^So - sg^aiiftc^ 

7;bd~';XAtCOl>Tf*, roavid S. Taubman and Michae 

1 W. Marcellin. "JPEG2000 IMAGE COMPRESS 
ION FUNDAMENTALS, STANDARDS AND PRACTICE 

KIuwerAcademic PubIishersj03tl!«(iXT. 

[00 1 7 ] 

LA^L^*^~p.. z. n ^ -•&,-<: \t. (1) u-Fic?fr§s«%§?fF^{b/^x-e->^S(ii-r§ 

;*^IC^ D U 7;b5?f i.ttAMgT-r5> ( 2 ) § ^ {k X T » til L ^ « ?r ffi # f § /"c 46 30 
CD ^ t U *^ jtJ g . i: 9 Pp^ H i. o 

[0018] 

[0019] 

[ H Ii ^ » 1- 5 /c i6 CD ^ S ] 

± ,E IS Ii ^ fr¥ !* -r ^ /c 46 . il^^ 5f< 10 1 i, B>1 . M fg! m ^- ^ E ft' fb -r i± Iff! ?9 °- ft: 

tu le ^ m « 5^ tc w L T tu IB fg « fig s » 6^ ^ « tij ^ n @ » ts u 
M^stc)S;cTr*sr5HK$ijffligi5i:. m ^ ^ c t ^ mm t L ri^ ^ . 

[ 0 0 2 0 ] 

II « 2 f^S § 5g Bi5 a . II 3i< IM 1 IE « « ffi If f t S H T ^ o T . tfi f E iB S fffiJ ffli gMi . A 

m (D u n « l tz k ^ # it ^ ^ n /c m £ ffi 5t s ^ iii ^ w b /c t cd -e ^ § o 
[002 1 ] 

IS ^ « 3 ^ § 5g WIJ a . >\IH\ \ i; /£ fi 2 IE ic CD E Ifi ?g ^ ft S iPf o T . M IB 11 K ifiiJ ffl] 
%\t. tfifE§^iS«iic5t0^^f^l&^ffllSffi5feStc?^JSt^ ^7 hS(f£^t~>7 h ^^irTtf 50 
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^ ^ ^ . m E ^ '4 itn Ui^ ^ (D -ri- ^ o 

[ 0 0 2 2 ] 

,1 * 4 ^ § ^ 0/] , li?! * 1 ~ 3 CD (51 n *M iii (c le « o i± « {b a ft T- fe o T , m 
x> h u }d - m mtr t (D T & ^ o 

[ 0 0 2 3 ] 

Ifl ;)< JJI 5 (c 5 ?g 6/5 . 11 IR 4 te lg « E « ^i- jb a ■ T <fe o T . tu f B ■ K SiJ ffll SMi ^ m 
m ^ ^- fb W $i iiu i\i \£ -y h ^ u - y ^iiiLV ^'Ait ^ mm^ fi L fc t (D -v & ^ o 

[ 0 0 2 4 ] 

.IS 6 t ^ S 0>J . * IK 4 bH « CD ffi D(i ??F !f fk S K ^ T . M nS ii K IfiiJ ® > m 
IB ^1 ^b « * ^ Hu IB ?5 ^ fb /-^ X ¥ 7- £ 1- a ^ ^ b t <D 5 o 

[ 0 0 2 5 ] 

$i j: y h u \£ - n ^ iht! nrz^ ^ity-'- (D ]y ~ h ^ mm t ^ ^ ^ mmm^^^ 
M fi X. , mm^^mMm^^i. mtimmi^'T^s mm^ -y h -f y is ^umm^^it^^ 

X£0ct3cD'>^< i:t-«*{uT-. mm:^ y h o \£ - n mt^llt^ ib m :h ^ ntcm mt 7" - ^ 

(omm(D'\^ti^Mtiit ^^^mmlii§\^ t . tu ib ^ « e gi5 w a l /c ig ib 'J^ w ^ « r 
^ M IB ^ fb X - ^ ^ m s w ^ g )ii J* T M n ^ T 3^ u ?ij a g g ^ « 3g ^ 

[ 0 0 2 6 ] 

(i . t5 IB ^ fi^ ^ ^ > iifi ;ia fi 5t ii£ o K i/^ « ii o |hj - o m ,12 ffi 5t )^ tc *3 v> t « r« M W 
ffi « tJ tc fS] fc fu IB * S Hi * M # A T tu IB ?9 ^ ?|J ^ ^ ^ ^ S O T § o 
[ 0 0 2 7 ] 

, IS 9 § f8 Bi5 < 11 ft ft ^ Ha' ?g fi- fb T § E » ?9 ^ lb 73 S T ^ T . (a 
) X - 7 U -y h ^ ^ ic cfc D Si ft fS # ^ « fiX t « )5)t i: S » tc ^ « iij t T « 

m<Dm^^^(D^Wim^^^i&t ?>xmt. (b) tuiB^g5«i(<D ^ ^ . ^gs^n/c^^^ 

{bW*<D*i^MiRWlcx> h D if-t^^fb-rslSi:. (c) Mia^^ft^iS^jMcW LTtfi 
[ 0 0 2 8 ] 

,13 * ifi 1 0 f^S 5 5g Hfl , * IR 9 IB *!c « E » fb 73 ffi T- o T , mi I'B X S ( c ) « , 
ArE5®tI^t*tt^**LfcM*f^(t^^n/cjl5fBf«^S^?:^£TSXg^^£?t©T$.§ 

[ 0 0 2 9 ] 

m fc^mm^t-^ 1^ . mmm mtM 'ik^T ^ xm t L t> (D X $> . 

[ 0 0 3 0 ] 

if * 1 2K{%^?^mit. if * IM 9 ~ 1 1 O M n AM IB « (D E » ^ fb 7? a T- ^ T 
. HU IB I fg ( a ) (D'ikXmUxn ( b ) © M fc . ( d ) liu IB X S ( a ) T ^ i^K ? tl /c fij IB 

ais^itf^ii(o§H'-y V ^ 2 :!Kn.m^\ L X mf&^ n ^ mfin ^ ^y vfv-y 

« f S t ft t , fiij IB ti- ^y h ■/ b - > ^ Hu IB § e -y h (D W M tt C T S ^ n § ^ 

{b/^xc53-^fLT?g^{br-^^^«-r§xs, ^Mtcfi^. tuiBxs (b) mmx 
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J. y h u \£ - m mtt ^ xm t L Tc (D -v h ^ o 

[ 0 0 3 1 ] 

i«*]Si 3 ic s 5g ti . lisR^i 2 fa« <d E»??F^|{i: ^ ffi T ^ ^ r . tuiHiS ( c ) « 
. miEmmtnm^mtE\£ y h -f u ~ y ^iiLV'^k^T xm^ ^ ts t> (0 V & ^ o 

[ 0 0 3 2 ] 

4 ic^isfgB^ti, usa 1 2 fa«ccDi±ii?fF^fi:^a-efe o T. Mtaxs (c) 

[ 0 0 3 3 ] 

tt a 1 5 5 0« . I« * II 1 2-1 4 O f5in AM IC IS « © E ffi ?g ^ {fc 7? ffi T- ^ 10 
T . ( e ) Su IB X S ( b ) T X y h n tf - ^- ? n /c ^ fk X " ^ © U - h ^ $|J ffl r ^ 
X ?M , ^ 3i fi X. . mMxm ( e ) . ( e - 1 ) hj 3E ^1? « ^\ hj E 'y h ^ U - > |3 
J; y M IB ^ ft X CD a '> ^ < - « ¥ ffi T . tu IB X g ( b ) -e X > h D b° - ^ ft 
^ n fc ^ fb X - O § M /J> It ^ © tB T § X e t . ( c - 2 ) nfi E X ( e - 1 ) T g 

ffiLfct^)IB'J^l+^fflv^T.MlB^9^{l:7-'-^^m£^D7&alli*T■M-^©^T^i^gL/c^g^^ 

[ 0 0 3 4 ] 

W a 1 6 if S 18 Hj| . mMm I 5 IB « O E « ?g ^ ft 7? ffi T- $> ^ T . tti f B X g ( e - 2 

) a. tfi f B ^ fi^ i( ^ . MiB^s^JS^o^l.^)li(cs.o^5I-cDtfifBft^ig^c^3^^T tiiS^ijA^ 20 

p. ^ fIJ ^ Hu IB ^ S Ji T' M @ ^ T ffl IB ?9 ^ ?|J ^ 4 -r 5 X g ^ ^ t <D 1? S 

[ 0 0 3 5 ] 

mm^m%WL(Do -^^ m-^i-s tirc^mt*i$i<D^:^mtRmic:i^y h a ^3^y 

micm\:ri§t9cm%m7^r^tnic.m$EJ^yhti}^~n^it^^icmm-r?>mmm^itn 
m^mBm9ts.Kjt\sxrk^t ^mnmm^t Lx . mm-^^ ^ m-zti-ty^^^mmt-^ so 

[ 0 0 3 6 ] 

II * IS 1 8 {ci^.^?%Bnii. 11 * II 1 7 IE IK © 7° p ^" 5 A T- $) T . mmmnrnw^ii . a 
Hom^#tt^^itL/ca*i{ttt^^n/cHutB«5feja^ffli/^sj;^tMBE-N'^i7pyD-b 

-y-^ ^ m^-^ ^ t> (D X h ^ o 
[ 0 0 3 7 ] 

li II 1 9 lzi^,:^§^mii. 11 sit IS 1 7 S fc « 1 8 mm n f u ^' K X & -o r . Iff IB iB H fisij 

» ti . mfi^ rff !s^i&'A(D^mi^.m^ m ii m9cmicM it^t ^ \£ y vmtiifyyh^^r m 

fc^^ffSA^?., wiB^ ^ itM j^T^t ^ ^ d icmB-^ ^ ^ u y a -t y V ^ rnrn-^ ^ ^ 

t(DXS)^o 40 
[ 0 0 3 8 ] 

11 * IS 2 0 ^ S 58 W . li * II 1 7-1 9 ffijn AM S IB « ® 7° a ^' 7 A T- * ^ T , 

BijfB'^i-^u-yhs^a3A^6Ui:b^n/-cSfiia^M«it;&. mm^^mwL(D^\£ y h ^ 2 
:kfim^iLxm^^n^mwi(D\£y hfi^-yic^mt?>t^K. mibv^-v hyu->^ 
HufB#H:>vhC)^iitt{c)SCT}^s$n§??^it:/-<xtc»fP?bT?5^{kx-^^5^fi!t-rs 

m^}^y ht7='';>^'g|5i:bTtulBvi'^n:/n-tr-yt»-^«ltg?-(±5i:«tc. S5fBxyh 
D t° - gMi . mM%WLif:y h^r 'J > ^ gp 4 fig ^ n fc M IB?? ^- {b x - ^ O ^ "5. 

ilufBJgS^n/c??F^{b)l\f*©*L;&^f;?6<](cx>hDif-??^fb-rsJ;7lcM!Bv^^Dy 
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^ itM m^mm\^ h u ~ y ^iir^^mt ^ ^ o icmm-^ ^ ^ ^ -y ^ mm 

[ 0 0 4 0 ] 

S (0 T- ^ ^ o 
[ 0 0 4 1 ] 

11 * 2 3 lCi^,^?imit . InM^ 2 0 ~ 2 2 O fBJ n 1 fg *g <D ^ n ^ o T , 

. mm^yhy'U-yts^Z}mnin^it/^X(D(p<D'prj:^tt.-iD^^itL-(:-. nu IB X y h n 
it Mf tH ^ -e © tli L /c iRi IE /J^ It ^ MJ i/^ T . bu IE ?fF ^7 ft x - ^ ^ P/f S ^0 « T- M # 
t iTj C) M IB !§■ ?iJ ^ m ;^ -r 5 r - m ;^ $1] » L T . iiu IB ^' n >^ p -b -y+f ^ fil $ 

-a- 5 t o T $) 5 o 

[ 0 0 4 2 ] 

W * 2 4 ^ ?8 0i! a . II 5t< li 2 3 IE ic to 7° D ^" ^ A T- fe -D T . fij IS x - tti SO ffl g|3 
« . mii^mi^M^. lu IE « $fe S CO 11 o IB) - O Hu IB « ^ )S fc T a fi ^ iij e 
fg is? fflij ic [S] It rc M IE ^ 4 )i M ® T Hu IB ^ 4 fig -r 5 J; a tu IB V ^ ^ D y D 

[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

l± » ?^ fk g IS . 

[ 0 0 4 5 ] 

c (D!±mnm\:^m I li. d c u ;i/ 7 h g|5 i 0 . ^ PfS g 1 1 . ^ -< V y I 

2 . D W T g|5 1 3 . a ? ft: g|5 1 4 . R O I a? 1 5 . fl^ i( E' y h t x U > §13 2 0 . g ffi 
^{kSP (xyhDl^-??F^{t:g|3) 2 1. ??#«|iJWgP2 2. IiiKft!yffl]g|5 2 3. ft^fir- 

[ 0 0 4 6 ] 

iI©l±li??^lftaKl>&«fig1-5^J!LagM0~15, 17, 20~2 4(D^g|5t/-c 
a - gMi . M - F X 7 T IS fig ^ n T t. cfc V> L , V ^' ^/ D :/ D -b >y9- ^ ? ^^ § :/ n y 

[ 0 0 4 7 ] 

c(DEm^mt^m ii^xtihrcmminmi. d cu^)iyy \ o t s t i-l; i; t d 

M^?rfe^H^^llbTtB;':-r«o JPEG 2 0 0 073Slcj;n«, feSM^«i:LT, W 
JM^^ffl<ORCT (Reversible Component Transforma 
tion) t.^t^Bjii^S^ffi'OICT (Irreversible Component 
Trans forma t i on) t^^ffl^^^tlTfeD. MtlA^-^^SllSKT^So 
C n cfc 0 . I^IJ ^ tf . A ;b f 5 R G B M El Y C b C r {d ^ 1^ a Y U V iM 5§ g ? n 

§ o 

[ 0 0 4 8 ] 

(c . ^ ^ V y I 2 ti . fe S H ^ ^ g|5 1 1 *^ P. A -r ■ f« ffi ^ ^ . II SS( © ffJ (O 
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[ 0 0 4 9 ] 

, D w T gi5 1 3 . ^ ^ u y 1 2t'^xtit^mmi9mcMLr^-f;imiir'm 
(-9-7 /^yK) HHi~LL3<7)^i^^l!(A^tfi)t$n«?fkg|5i4icaJ:':?n5o 

*l*WtC«. ^fjSDWTT'fenif. 9X7^ -yT'. 5X3^f>y7'$/c:«7X5^^^;& 

ii' O 7 ;l/ ^ AMS ffl S n . S a §y D W T T n {i\ 5 X 3 ^ -y 7' S 1 3 x 7 ^ -y 7 10 

L . , ^ ^ jiTt W J; D 5^ W ^ U 7 f- ^' > ^'IS fiJc ( L i f t i n g s c h 

e m e ) T HIt L T t cfc i/^ » 
[ 0 0 5 0 ] 

of/cffl?fbgM4{i, ROIg|5l5lCj;5Jg/£ffi«(ROi:Region Of I 
n t e r e s t) OiiiK^«5t?-a:?.lf-yhv'7hffia*tT5atgfeWLTl^§o B^ft 

[ 0 0 5 1 ] 

'kK. 1 4 A^P,W;^^n/c^^<^!!aQ Dfi. ff l!(ti''y h U > i7"g|3 2 0 tMEffi 20 

2T-u-h^sijffli^n5<, 

[ 0 0 5 2 ] 

h^rx';>i^g|5 2 Oti. 02 2\Z^shrc%WL\£ y htxU>^g|5l 0 8 i:|pI1«tC 
, At|-r^^^««S[QD©^|?«fi!c»^3 2 X 3 2^6 4 x 6 4gS©n-K7n-y^li:^^ 
fJL, MIC. ^n-F7n-y^;^. ^e-yh;&2i^7nSa^JLT«fiic?nSffiS!(©e'7h7 
U-ytC^^«*-r §0 C <D|S«. ^ 3 - K 7a -y ^ ti . ^ 2 5 ICt:^ L cfc ^ ^^lii!(£D 7 h 
7 b - > 1 2 2 0 ~ 1 2 2 „ _ , 53^ » ^ n § „ •(jS l!{ li~ -y h t X U > ^'^ gP 2 0 « , M C . 
# e 'y h O 3 y f- i7 X h W S ^ It t/ V ^ e -y h 7 U - > ^ 3 a « C L X ( C L e a n 
up pass).MR''NX(Magnitude Refinement pass) 30 
fccfcrfSIGz-sXCSIGnificance propagation pass)© 

[ 0 0 5 3 ] 

wm^mt^2 1 f^?gjtr>y o t-^^b xtit ^"^mt^"- b d 

^{tr^-^ A D ^ ?fF 45 S iliij ffl g|5 2 2 W "T 5 o il il X. © « ?fF ft 'r?R 2 1 , ilu f 3 I? ¥ 
tii^3-r5/W/^xmffl^f^'9ty-^t$>5o 

'-^-fb^lSffl t T t 40 
[ 0 0 5 4 ] 

CCX. H«*r#g|5 2 3 fi. ft$tfi7^-7;V 2 4 L/t«^fefi-r~- ^ P D iCfA^ o T 

[ 0 0 5 5 ] 

. ??F l|- fi (tilj ffl] 2 2 a . « a X - 7 ;l/ 2 4 ?> IS 1^ L fc « IS r - ^ P D 2 ^lU^' 

t^£^-^. ??F ^- M ;iiiJ » l'f[! 2 2 , g M ?f 5f ffi ( ii $« fi^ * E » lii 0 ??F ^ ffl ) lc-^t>^X . 
^mtT~^AD^. ^«fiSt^^*f4. ld->y h 7U->¥f4Hgt,>fi?^^fl:/^X*{4T-M^JS 50 
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CD jg t CD 6 W ^ 0 J§ T S i: 9 X H m ? ^ 'ii It r § ^1 f?^ ^ ^] f i> o C O X h 
a ? fb CD 5{L II 77 ffi o o T « fg 3iE f o 
[ 0 0 5 6 ] 

^LT. if'yhxhu-Aai/sgi5i7{i. n ^ Mmm^ 2 2 i)^ Hi ts ^ n Tc ^ mt 9- 
t^^mitLfziiy h 7. h V - A^tiLi&L. i£mmm t L X n^ic mti ^ ^ o 

[ 0 0 5 7 ] 

fijtas^^a (m i iiiSstFij) . 

^^tC, S^fefiT^-^^l/Z 4tC|B«S1-5«^ScD^£73!4<^Sl^«6<?IJtCOt,>TiJ0^-r^o 

»j $ n 0 i!f js c T s $ n § o y^mmmrit . h^miy-<;i n ( n .• i j-x ± © s lio 

fc It § ^ M fiSc » H H n © « ^ a r n - 1 J . « fig H L n J; t>' L H n <D « 5t T 
(n-1) +1J . ^ftlifi)t^LLn<7)ffi^Jtt± T (n-1) + 2J tc^n€n^*/g?n§ 

o m^is. m 2 3 K^s-rrfimt^'^H u i (Dm^c&a r o j . ^^mi^'?^ l l 3 (Dm9cAii r 

4J iC^^^nSo 02 :t^^-^5i'fij73StC|ieoT?f?^^^fiJLfc2^^7cB»2 5;& 

^^•r«S0T■fe;5c^^ft|^/^!^^3•^c«5tS^oJ, rij, r2j. rsj, r4jcDf5in 
*^ *Mt ? n T 5 o 

[ 0 0 5 8 ] 

fI^tSx->'';l'24{C{i. mmf^'T^HH n , HLn, LHn, LLncD^n^'nfC^^Jt.f 

f« 5fe S CD t» fa ^ n T fc 0 . iii K SiJ » 2 3 J; y' I? a Sy » 2 2 (i . o cD f* ^ 20 
a T - 7 ;b 2 4 5 fx t# L /c 5t S X - P D , P D 2 tig o T . § ^ ft? ^ ^Mc L T « 
5t S ^ ^ ^ T ^ c * f* W a , « ^ fiic 53- CD g i( ^ fS Sf (c W § 7 h ii( It 

aco^lf -y b©fi|I^igSSWlCi/7 h^-e:n(±°J;l^o iKD^^. g j^!! « l!( cD ^ If >y h A^' M 
■r§l£~-y Fyu->cDfufitJ:^fe?.^l/^o 
[ 0 0 5 9 ] 

a 3 ti . H~ -y h ~> 7 h (c 5 fi 5fe IS IS /£ ® If ^ IJi Bi! ^ 5 /c 46 CD 0 T fe 5 o 0 2 (c t /c 
T fi . ^ is? ijg » L L 3 CD ft g r 4 J T" i. P. . |^ 3 "T § ^ ^ {IS 8!( 2 6 4 ^ -y F 

h ^nxi^^o s/i, ft^g rsj ^is^$n/c^«fi)c5tHL3. l h 3 (D^i^i^.^ 30 

26, 26 ti. 3lf-yFfei'7h5n, «^afr2J^SS$n/cm«fig^HH3, HL 
2. LH2C0^^^IS[26. 26. 26 f±> Z\£yh&i/7h^n. ^9c& Tlj ;Sri§^ 
?n^c^J§?fiit^H H 2 . HLl. LH I 2 6 , 2 6. 2 6 (i , 1 E ^y h :^ 7 

F^nSo CCDht. 04tC^-rct^tC. tf-yhv'7hBU<D2;^7t;iaft2 5AcDSg5f«a 
tuacDfelf-yF>'7F®ffllcJ:oT2i^7Ciiift2 5B-(?^-r^^«iCtg{kT5. P 
^Sf. ^i?Jslcfi)t»LL3cD^g5^Slfi (=4) tt. 4l;--yhcDiEi/7HCj;'3. 4X2^ = 

6 4tcgjs^nSo 

[ 0 0 6 0 ] 

ft a f 5 <fc ^ . B K ffjij ffll g|5 2 3 (± . 0 3 ^^ L J: ^ ^ . ti" -y F 7 F L ^ 1^ ?lj 

^ © « ^- ft i'f|3 2 1 ft J[1 .7^ -r S ft « «4 ^ 5<l] ^ 9^ 52 -r ?, C t T- t o 40 
[ 0 0 6 1 ] 

i^fc^ j.x±cD J; ^ tcft^a^&e^-r sa* (aiis^^M) ^ J^i t 0^ -r ^ o 

[ 0 0 6 2 ] 

^'^LfcVt^nU- h • m^miMit (R-D opt Imi zat i on) cD:^aT'fi, 
^iJfi^^iJffl LfcDilbMilAMT^^nT V^rco D a V i d S. Taubman?>fCj; 

s M f a # # ^ A (c j; n ti\ s »j a D i ^ ^ ' « s ( 1 ) tc x © m ^ n 5 <. 

[ 0 0 6 3 ] 

[i^ 1 ] 
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j 



fit. Kiun^p)'^]] 



[ 0 0 6 4 ] 

{ \ ) ^ . z \i . \£ y V m K) ^ { h \ t truncation point) 
; o y I ' ' • ' ' [ j ] it. K [ 1 , j ] S i O ti' 'y h 7" 1^ - > T « ? ft ? n 3 

- Y y u y ^ ff} ] ^ m (D ^ y-f m im^m) ; y , [ j ] a . s k ^ - f 7 d © j 

# @ CD -9- > y ifi ({^IS(fi) ; G ^ t , j f± , Kb [ i ] t 5 ^fig 7 ^ 

Ti/^i-o n^, Mm<D\t-sL±.. ±S ( 1 ) tc^ L/-cii-B^cDSiB}4t±, * i!« A T « ^ ti i: 
(i g T S ^ 5 o 
[ 0 0 6 5 ] 

1^ - h • S^ftiilkTMi. d^SWao i ^ ^ ' cD-9-7"/^> F b [ i ] lC*3ttSl^>fP«^ 

g^Mci-^ ct 9 ^gjiitsaaAMTfenSo •y-^/^y f b oa^^^ja g ^ Bftos^^ 

[ 0 0 6 6 ] 

^^■7/^>Fb£Da^^^ii^Gl,^i. (2) icfjseoTMttB^ns^ 

[ 0 0 6 7 ] 
[S 2 ] 



[ 0 0 6 8 ] 

(2) ff^ si, [n] +)-7"/^yFb(Di;^7n^fi!c7'r;l/^fi^liS^^LT 
1/^ § 0 ^Tc. la ^ I I X I I ti , ^ h ;l/ X M f § / A ^ r o 
[ 0 0 6 9 ] 

X A fClB « ^ n S i5t ( 4 . 3 9 ) t ( 4 . 4 0 ) (c cfc n «\ 5^ » ;P 1 (C ^3 
^fgHltfiitii- L 1 © 1 ;^7c^/S7 ^ ^b^ff s I. [ , ] [ n ] i: , P i)- » U ;b fcMt § iSi 
l§l!fi)t^H10i;^^^jS7Y;l/:5?^^s„ I , 1 [n] t ii. . :!k^ (3) ictAe^T^tb^ 

[ 0 0 7 0 ] 
[8!C 3 ] 



ccT. ±S (3) go [n] tt. iiififi^^^«»fiJt-?.Jii^«7^;i/^(DD-/'? 

X • 7 ^ g, [n] t±. ^©/N^'/^X • 7 ^ ;l/^f^&^^-n^'n/T^ UTl^So 

[ 0 0 7 2 ] 

^ /i . « U ^ ;b d ( d = 1 , 2 , - , D ) t J3 tt § ffi Jsic /S » L d O 1 7t ^ ijSc 7 ^' ^? 
f^gisL [d] [n] i:. |i|»»U'^;l/li:t5tt§««^»Hd(Dii^7n^^7i';l'^f^^S!j 

s n [ d ] [ n ] i: t± , S ( 4 ) o T W tH ^ n 5 o 



G.HI^JI' (f0t> S,=s,[n]) -.(2) 




[ 0 0 7 1 ] 



[ 0 0 7 3 ] 
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11^ 4 ] 

' -(4) 

[ 0 0 7 4 ] 

, 'k A ( 5 ) tc ttf o T w Hi 5 n S o 

[ 0 0 7 5 ] 

im 5 ] 

c?.m=iiw«]ii'=ZKmWf -(5) 



[ 0 0 7 6 ] 

mm^'Tfn nkfi^f^y ^ ji ^ {^.mn / )i L.(Dz.mi^ . ±^ (5) tp^ictrsmt-^ 20 

C t *'i T t 5 o 

[ 0 0 7 7 ] 

i^lC.53'»U^-'l'd (d=l, 2, -, D;Dfi«S()lC*3ttS#?«(fiic^^LLD, HLd 
, LHd, H H d (D 2 i^^c^^7 I" /l/^ISISa. ± IB 1 7C ^ fi!t 7 ^' ^ ig( O 9 T' g S 

6) ic^^xnia-^n^. 

[ 0 0 7 8 ] 
[|!( 6 ] 

30 



•^U(D]['^l 


«2 


] = ^HD] 


















«.] 




=> (^HL\d] = 


^Lld) ■ 










[«■ 






^H[d] 








] ~ '^//[rf] 


[«. 




] ^ ^HH[d] ~ 


'- ^Hld] 


'^Hld] 



[ 0 0 7 9 ] 

±S(6) jfs^LL [D] {i:-9-7"/^>KLLD^7SL. HL [d] , LH [d] fcj: 

y H H [ d ] li^tl^'tl-^y V H I. d , L H d *5 cfc 0 H H d ^ a U T ?. „ 40 
[ 0 0 8 0 ] 

■r SttW^Sm^^-To a 1 ic. (9. 7 ) 7 -1" 71/^ ( 9 X 7 >y :/(D7 ^' 

^fc. ^ 3 fC. (5, 3) y^)l^ ( 5 X 3 ^ -V ■/©7 ^ (D ^ ^ S fig » © / A o 
[ 0 0 8 1 ] 

im 1 ] 
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LL 


HL 


LH 


HH 


1 


3.864T9 


1.02270 


1.02270 


0.27063 


2 


16.99426 


3.98726 


3.98726 


0.93551 


3 


70.84158 


17.50056 


17.50056 


4.32330 


4 


286.81360 


72.83113 


72.83113 


18.49415 


5 


1150.90066 


294.69647 


294.69647 


75.45917 


6 


4607.30956 


1182.34209 


1182.34209 


303.41630 


7 


18432.96262 


4732.98083 


4732.98083 


1215.27440 


8 


73735.57967 


18935.55202 


18935.55202 


4862.71528 


9 


294946.04918 


75745.8412T 


75745.84127 


19452.48118 


10 


1179787.927 56 


302986.99951 


302986.99951 


77811.54539 


11 


4719155.44117 


1211951.63280 


1211951.63280 


311247,80240 



[ 0 0 8 2 ] 
[« 2 ] 





LL 


HL 


LH 


HH 


1 


1.96591 


1,01129 


1.01129 


0.52022 


2 


4.12241 


1.99681 


1.99681 


0.96722 


3 


8.41674 


4.18337 


4.18337 


2.07926 


4 


16.93557 


8.53412 


8.53412 


4.30048 


5 


33.92493 


17.16673 


17.16673 


8.68672 


6 


67.87717 


34.38520 


34.38520 


17.41885 


7 


135.76805 


68.79666 


68.79666 


34.86079 


8 


271.54296 


137.60651 


137.60651 


69.73317 


9 


543.08936 


275.21962 


275.21962 


139.47215 


10 


1086.18043 


550.44255 


550.44255 


278.94721 


11 


2172.36172 


1100.88675 


1100.88675 


557.89587 
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[^ 3 ] 
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LL 


HL 


LH 


HH 


1 


2.25000 


1.07813 


1.07813 


0.51660 


2 


7.56250 


2.53516 


2.53516 


0.84985 


3 


28.89063 


8.52441 


8.52441 


2.51520 


4 


114.22266 


32.52173 


32.52173 


9.25966 


5 


455.55566 


128.52106 


128.52106 


36.25827 


6 


1820.88892 


512.52089 


512.52089 


144.25793 


T 


T282.22223 


2048.52085 


2048.52085 


576.25784 


8 


2912T.55556 


8192.52084 


8192.52084 


2304.25782 


9 


116508.88889 


32768.52083 


32768.52083 


9216.25781 


10 


466034.22222 


131072.52083 


131072.52083 


36864.25781 


11 


1864135.55556 


524288.52083 


524288.52083 


147456.25781 



[ 0 0 8 4 ] 
[H 4 ] 





LL 


HL 


LH 


HH 


1 


1.50000 


1.03833 


1.03833 


0.71875 


2 


2.75000 


1.59222 


1.59222 


0.92188 


3 


5.37500 


2.91966 


2.91966 


1.58594 


4 


10.68750 


5.70278 


5.70278 


3.04297 


5 


21.34375 


11.33671 


11.33671 


6.02148 


6 


42.67188 


22.63892 


22.63892 


12.01074 


7 


85.33594 


45.26059 


45.26059 


24.00537 


8 


170.66797 


90.51255 


90.51255 


48.00269 


9 


341.33398 


18102077 


18102077 


96.00134 


10 


682.66699 


362.03939 


362.03939 


192.00067 


11 


1365.33350 


724.07770 


724.07770 


384.00034 



[ 0 0 8 5 ] 

-<Jln (n : ll-X±©S5&) K $5 If ^ ^ m H U n (D mit B li T 2" ' ^ XaJ . ^« 
fiSc^^HLn^3<ty"LHncDS5gfliti f 2 " ~ xaJ , ^i^lS.^ L L n (Dm&mit TZ" 

- ' X a J K^n^'tlM■^ii^n^. -3 T. m^i£. mmis.^ l h i (Dm&ma r 2 - ' 
XaJ fc^^^nri/^^o 

[ 0 0 8 6 ] 
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m^li. m2 (D^-^ ( a = 1 . 9 6 5 9 1 ) , m 5 K ffk t ^ ¥fi m 0^ r ,iS fii'l ( W f 
•I.?P«/S5]-)J«.«0. 49 (HH1).»0. 98 (HLl, LH1),^^1. 96 

( H L 2 , L I I 2 , H H 3 ) , » 3 . 9 3 ( I I L 3 , L H 3 ) . 7 . 8 6 ( L, L 3 ) i: 
^ D . c n P. ^ S fflti . a 2 ic ^ L y ;b A CD ffl }fi « L T S d i: A> S o 

[ 0 0 8 7 ] 

02(c.^L/cffi$fea(D{(ic-aT5iii:A^»A^;5o cfc^T, mi^iSii^ijOcfcajii^^ 

(«*t^S!(co¥:^ffi) ^^^Jll^^^}•^D^^ >:/;l/ffi (^i^^lSiffl) ^ w f 5 c i: 

[ 0 0 8 8 ] 

m9cmm^yjm can 2 i^^sawj) . 

'^(c, ft$ts^s*ffi©^ 2 nsfiMtcov^TijBj^-r §0 * ^ ss t?u fi . §?ffa/s^^o±fs 

a i?^' ^ a G h « ¥ 73 ffi "C § / -'U A ^ . a » b 71/ *5 tt 5 1 fg ^ fig » L L © / 

;l/AT-|^©Lfcfi;& 2 <Dr1]gffltcA46>i*^. ^ O 2 © rti ^ fit ^g S[ 0 16 Wffl ^ . fi^tSt 

] tL< '^liJy£D2Ort)S2"'0jg|gCm^®tti-r5Mi(^ni=I [2"'] ^^jiytC 

fM-rsffiWfa^lyli:-r5i;t.ft5fefipii. p=i I [R [x/a]] u^c^^^oT 

[ 0 0 8 9 ] 

UfnmSK. ±mm2 IC^Lfz (9. 7) 7^';l'^f(Dy;PA?:fflt/^T»tilL/£«5fefi^ 
.^t-o S/c. 0 6t. a 5 tC^ LfcM5tffi^gB Lfc 2 i^Ttllifg! 2 8 ^^f^^^fflH^S 
To ililT. gtiSV^^^fi?U'-^;m5-r-feD. a = 33. 92493. V&^o n^> S^t^ 

CD rxj ii^ '^m^miS:'7^coM9cmiiniW^nr\.^rj:\,^;it^Mt^o 

[ 0 0 9 0 ] 
[a 5 ] 





LL 


HL 


LH 


HH 


1 


X 


5 


5 


6 


2 


X 


4 


4 


5 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 



[ 0 0 9 1 ] 

^ /c. J-X T O « 6 tC . ± IB « 4 fC S L fc ( 5 , 3 ) 7 ^' ^ cD 7 A ^ ffl T W t±i b /c « 

5fe fi ^ -r o 

[ 0 0 9 2 ] 

im 6 ] 
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(5.3):7YjU5?(7)KM 





LL 


HL 


LH 


HH 


1 


X 


4 


4 


5 


2 


X 


4 


4 


5 


3 


X 


3 


3 


4 


4 


X 


2 


2 


3 


5 


0 


1 


1 


2 
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[0126] 

4^^mm-^-ii. ±.mm zmmmtmi:^ ic. i^A±<D^i 9 ~ ^ 3 o -r fi a © -y 

[0 1 2 7] 

0 Mc ^ L /c sni K fliij W 2 3 © 1,1 fig i: M a ^ o T ,15i 0;i -r § o E! i i ti , c o 

[0128] 

c (Dmn^r&B^ 2 3 li . n 015 ?> fft ? n s g ti a k ^ ( s b k , mmmn. i&mn, 
m mmmm^j: E) ^' t . (o mru^ ^7 - ^ m ^ m n t^i m m m n\cmL tz n 

§ t?F^fbW*iySgM 0 ii T v^^So t?^fk?^^*iJ^g|5 3 0 ti, fl$fe«r-7;b 2 4 
^ ^{i fig ffi t- § o 

[0129] 

!-;( T , ^ {t « ^ CO S 75" ffi K O t/^ T 0^ -r 5 o 0 1 2 {i . fi 5t S tCiS i: T -y h 7 h 

? n ^ g| ^ 3 3 , 3 3. - ^ 7f^ 1- 5 S la T- o ^ ^ 85 fJS 3 3 ffi ^ li£ iCfS C 

T ti" 7 h 7 h ^ n T t/^ § o ^ . ^ ISi 3 3 <D § tf «y h t fc S ^ 0, 1 , - , 1 
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0 . a M ti' 'V h -r § li' 'y h 7° U - > O S ^ ^ U T S o C C T' . L S B # t^- = 0 
, MSB#^i-=10,T-$)?ic 

[0130] 

W«t?^{l:g|5 2 1 tt, §3 - K 7n <y ^ t fel^T. ?vF^{k^7 ^ ^ > 3 2 cfc t ±{u(D 

u i tCiSr^o »«??F^{ta5 2 1 a. tr<y h 7 h JfL S J: 0 -tf a ffl A ^ tl /c ti' 10 
[0131] 

^ ft * f J £ 3 0 « . M fc. mn>^v Q? \c'i^-ox . ^^{t'^7s^\^Lx^^{t 

n^^'l^-ar ^ z. tifx ^ ^ o IB K /I ^ ^ - Q P « . ?^ ii « 'y h ^ u - y © «|J 

mt. ^mtMm<Dnmt^^x ( c l x , s i g x s j; t>" m r x ) (Dmmt^^.t 

/^^^-^5f|!¥^^^TV^5o iXTOgS 1 IC. 2 0 4 8 X 2 5 6 OPi*<D»«a^fc-Qia 

1 2 8iii^=fc?)t/h?<-r5i2:>SA'!fe5fc46, 5l.:^±^D^i•)5?^-^;^A^i^^ST'^§o 

[0132] 
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CL:Cleanup pass 
MR:Magnitude Refinement pass 
SIG:Signif icant propagation pass 



[0133] 

as 1 T r e 7 h u - > a J a. mi z ic^.Lrc^mtmi ^ ^ y 3 z x 

iiL \£ -y h (D ^ 1^ m T M m.(D \£ y h y U - y (D . T/^X^J ti. ^fF^ftWftO^^cDRII 

So 

[0134] 

111 1 2 t ^ 3 1 ^ a JfJ L /i ft} ^ 03 M iM! f?ij ^ 1-X T Bi] -r ?. o 0 1 3 , -iff ^ fig L L 5 © 

^i^f^»33tLT" 0001 10101 1 12=215, o " ^M^^t ^ ( Y 2 li Z M 

fli Y X , 0 f± 1 0 HE « X a -r fc © 1 5) o 5 3 1 tc^-r jffl . ^^f ^fiX^i- l l 5 tc 

fcMt § a II ?fF # {k X fi C L X . ft A X (i 1 7 $ij PI ^ n T 5 „ 
[0135] 

mi 3 ic^.tM^%wi.(D 7 msv: y hn. s i g Axi^knc i /^xicmt ^ ^ o > 
T^i'XhWS^^^^nri^So 8Ss~ioSB«±{utr-yhti. 0 "J h (D^r^mfS.-^ 

n^^y h y U~yicmt ^i^^ii^ ^'y V - (la g t r e e) t^^t ^IJ^V^^ 

its n. K (c ^1 fb X ifi b T 1/^ 5 ^ ^ t± s i g x s /c a c l x t- ^ ft ? n 

o 7 ^ y h ^- itrM^h 7, ( C L X ) fclB T S 45 ^ . 6 # il tl' >y h ^ T ffi 
■y h . M R X S -r 5 J; ^ n > f- ^ X h *|J 5£ ^ n § o - ?vF ^ ft o id" -y h 

7° U - > J; T fit to li' 'y h y U - > . ?vf i5 it ^ © e . S I G X , M R X 

J; y c L X © )ii S T- # ft $ n ?. c o t . * /-^ x i 7 $ij $ n t v> § * 
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, 7 * i e 'y h (D C L 7, P. 1 S @ ^ -y h <D S I G X 3S O o't 1 7 X ?9 ^- it ^ 

^ S c 

fR. b , 1 # 1:1 e ^y h ti: M R X S r § /c J6 ?fF if ft $ n ^ (/^ o f;^ ^ T . ^ ffi ft ffl (c 

V> T . T 2 E- -y Ki IS *3 Jt T P. n . ^ ft ft © ffl « " 0 0 0 1 1 0 1 0 1 0 0 2 =2 

12, 0 " i: ^ § o !i(D m-h^ 5. -y V > h V MMT- it ^ n n i£ . " 0 0 0 1 1 0 1 0 1 
102=214, o"i:^Sc, 
[0136] 

i^fC. 014 tC, ^m^^ L L 5 (D^^%m3 3 t bX" 00000001 1 1 1 =1 

5, 0 " ^m^st^o ^^mm(D 3 ^ -y h ii. s i G/-?xs/c{icL/-?xics-r§c 

4S@~1 0#g(D±{iH-'y Ffi. oe-y h©^T«fig^n5H"'y hT^U-XCS-rSti 10 
■a- « ^" U - ( T a g t r e e ) T ^ fb ^ n . K ??F ft X A^' P»1 U T ?> t^- 1^ 
a S I G X $ ;^c (i C L X T ??F 5i ft ^ n o 3 » g ti" -y h ?g if ft (i^i X ( C L X 
) iC S -r ii ti -a . 2 S g -y h ^ ty T -y h M R X tc R L , 3 S g e ^y h CD C L 
X P. 0 # g Id" -y h £D C L X (D It 1 0 X A"? ffc ^ ft S „ W Wl '■y it ^ m\ (c 
V> T ^ it !S (D ffl " 0 0 0 0 0 0 0 1 1 1 1 2 = 1 5 , 0 " t ^ "3 . cl O ffl A^' ji$ « ? 

fb ? n n ti\ " 00000001 1 1 1 2 =1 5 I 0 " t * 5 c 

[0137] 

i^tC. 01 5(C. ?f?i5ltlig5j-HH2©^i^^lS33i:bT" 0000 1 0 1 1 1 1 1 2 = 9 

5 , 0 " ^ -r s o ^3 I ic^.tm^ . mmt^'j^u u 2 icisif ^m^^^it/^xii s i 

G X . 1 ;^ A X 1 4 (C ftfi] PI ? n T t.^ ^ o $ fc T fi 3 H~ 'y 1^ « ^y h 7° U - > ti 1^ D 20 

1ST e n§ o 

[0138] 

^#lfl^iSc©6Sgtl"-yhfi, SIG/^XtfctiCL/^XlcS-rSo 7Sg~I0»gcD± 
ii\£y hit. 0 ti' -y h (D T « fi)c ^ n S If >y h 7° U - > H -r 5 Ji ^ ^ y >y U - ( T a 
g t r e c ) -P^i#ft miC^mt^^Xti^mmLri^:^i§-^li S I G /^X S fc fi C 

L/^xT??F^{t:?n§c, 6Sgif-yhA^r?f^{trj§&/^x(CL/'?x)icH-r§«^. ss 

riif-yh%^tyT{4e>yh(iMR/^Xtc«-r-5= Sfc SSgii'-yhT'U-XDSiG/-^ 
X jg L # t ^ V> i: 9 *iJ H fc 46 > 6 S i id" -y h O C L X A> e 4 S i -y h (D S 

1 G X J£ © 8 X ^ fk ^ {C ^ S 3 S g e -y h M R X tc S f 5 /c 46 ^ 

^ n o f;^ o T . nwir^mt^mi,cfs\,^x'(^mt'ik<Di^ii" o o o o i o i o o o o 2 so 

= 80, 0 " ^ ^ . C (D fl Tb-: = ^y K 4^ -Y > h T- jM a ? ft ^ n n " 0 0 0 0 1 0 1 1 

0002 =88, o"t^5 = 
[0139] 

l^>#H'>yh7°b->^. SIG/^X, MR/^X*3j;a"CL/'?X(Djli#-pt5^ft-r§Oti 

. s I G;^x(Dm^icMt^nmt^mti^mt^^^^-h'ibxh?>o h i e ic. ^^mt^^x 

tC fc'tt S b - h • ig^^^^tt^^fo R - D fti^cf^, p , ~ p 2 cDg|5»*> S I G /^X, * 

P 2 ~ P 3 « ^15 A^' M R X . P a ~ P 4 CD g(5 ^ A^" C L X ^ 7K L T l/^ 5 o ^ if ft 

X felt S U - h (W^-m) -r * CD * A D s I c / A R s i r, . A D ^ r / A 

R M R . A D c L / A R c I. ^ n a\ S I G /N X (C 43 S ft ^3 IB S E T fe D . 1^ 
if ft 9)} m kt t iHi C i: ?> 0 40 
[0140] 

J-:^ ± © j; ^ ic. * ^ J® ftg K ^ S B K M ffl] ffi T? ti . « ^ S tc j^; i; T id" -y h 7 ^ b /c ^ 

KmtMm<D^ti^wm^mt^ 2 i t jm k « tc » w ^ ft ^ n 5 fc 46 . s cd '> ^ 
scDjiMBft^^/jELtf^jcdK. n^m^nmB:<Mmt^!l tt)^r^mx$}?>o 

[0141] 

^^IC . S 1 L/ct?^a$lJ»g|5 2 2 CD«^ t MartStCOl/^TiJjB^-r §0 0 1 7 . H 

cD??ifMi1iiJ»gP22cD«ElllS#|fiK^^5-r«fieyP'y^0T'SSo 
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c O ?7 i j- W SI5 Z 2 li. Am id E ti g II 4 0 , U (ii S|i 4 1 fc' ct x - ^ UJ $lj tP 

[0143] 

±a5 L/i <fc ^ scBi 1 ^c,x^ Lfcmffi??^|{i:gi5 2 1 ti, iiiHfiiij»a3 2 3 e.t§s?n/ci?^fk 
nm(o^^m^micmmnmtL. ^(Dii^^mrcmmtT- a d :^^^mmm^ 2 2\c 

^ai^sijsigM 2 §c tfc. ^ A D (i. 7 u - * §g t/Mi -y- 

77U-A*fuT;^^«IB1iS«40lC-B$tB1t$-li-e.n5c 
[0144] 

tlj 12 X - ^ to ;^ *|J ffll gM 2 fi , § ■ 13 1« IS H 4 0 - B# 12 ti ^ ti /c t?F ^ it x - ^ A D 
mh-\^L. « ^ a X - P D 2 ^ l> T J: ,12 35 1 1?iJ ~ il5 3 'lEi ffi f?ij CD j; 3 -y h ^> 7 
h ?-a:§o '^l/^T. 7-'- ^ ffi^'jflJfflgP 4 2 a. H-y h ->7 h b/c?^^if[:x-^^J-XTtc|}i 

j^Ctruncation point)?r»m-r5o'^li:. x-^ai;bf|iJffl)gM2a. 
^ © Si- CD 3 ^ « 0 T .s^, cfc t iju O ?fF ^ ?|J ^ ?fF X - ^ C D t T If -y h X b U - 

[0145] 

in 1 8 i: gi 1 9a, mti^^m^¥ tm^ mx ^(D-m^Mmt ^TcubiDm-vh ^ . m\ s 

t BI 1 9 ti , 0 1 2 ^ L /c CD i: IrI U iij -C . ^ S i; T e -y ~> 7 h ^ n /c ^ 
f^|j^ 3 3, 3 3. ■■•A^^^^nTV>5<,tfF^{t:*l7^'r^3 2J;i5t±tee«yh (0ffi;fe 
iJcDH'-y cDt?F^fkx-i5? A D*^ ^ ^ mUnW> 2 2 \Z Xti t ^ . 
[0146] 

iai8CD^0](C^-rj:9lC.^^^I!f3 3, 3 3, lf'yhyb->¥{ut/£ti?gF^ 
ft X fji {4 -(? . ® ^fe ffi (D Si IM© ( ± Id' -y h f. T {4 -y h tj- T ) H o 111 - « M $t 

a ^5 T ti ia ft? ij i^^hi&m. m /c * na ^ s s l r s o 

[0147] 

^ L T , r - ^ tti ^ SiJ ffll gM 2 « . S ( 8 ) fC.-f< -r i 9 tc . 3? ^ CD M ( / W h ^ ) 

-ft ft ?s * o 1^ ^lit X - ^ CD 1/ - h fiij ffli ^ , § -tf 7 y F ic ^ s L /c ffi ^ a tc ^ T a 5p 

[0148] 
[|!( 8 ] 

0^?ggM {/Um))^ (ll^(7)f9§S (/WhSg!)) -(8) 



[0149] 

01 QlC^-TctatC. i^i??F#«lC-&t)-^T-9-7/^>KHL3cD2#glf-yh7b->A^ 

<?]'9jtT^^ifbTft^$n/i^^. ^en-<?,T^-rgi?5^cDif-y vti^m^^x ^n^^ tKrs.:^ 

[0150] 

HI 2 0 a , e -y h 7 b - > Hi ffi T- M ^ H ^ b n fc I? S?- ^ /T^ f 0 . 0 2 1 , 15 ^1 ft X 
¥ fu T M # ^ n /c ffF ^ ^ T g| -f? S o la 2 0 T . ^ 'y h 7 U - > t T , 
+^ 7 > F ^ T ?9 L L 5 , H L 5 . - t . H' -y F 7 U - > S ^1 1 0 . 9 . - t ^ 
nTV^?,o ■9-7/^>FHL 3(D2Sglf-y F7"U->tCf^$n/c^^>4 4 i:An(D\£-^ h 
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[01 51] 

i , mz 1 T . ^^'r}\t'^7.Kn\.x . '(^mt'^T.nmm^^s't^^ c L , s i g . 

-^7 '"^y Y^^^tr^m. h 5 , HL5, - \i^y V'fV-y^^ \ 0 , 9, - 
[0152] 

tc ^ # fb X J5 It 5 ^ « ^ S Hi -li: -r tc tf 46 , U 7 ;I/ ^ A A< i« < . - - 
>y F *^ ;^ fg « L iS ?«j * O U - h $|J ®1 ^ ^ T' ^ 5 „ 
[0153] 

[ % 0i3 © 5o[i m ] 

J:y'li?*?)l 7 icf^§ 7°n Alc j;n(i\ ± HB fl? JsK . ^ti^'n. (c # W 

« ^ ?A * W $ij » T- ^ . '> ^ I ^ is » M T iB 3i 15 ^§ {b M if ^ ff ^ i: nl * § o 

[0154] 

tt « II 2 . W * II 1 0 J; W 3}< II 1 8 t J; n ti\ A M K ff tf Ji L . ft i/^ « /i^ ■ 
[0155] 

i» s)^ II 3 , |« II 1 1 t5 j; 11 JI 1 9 J; n fi\ ^ ^ « ^ 85 ^ « « S ?t 
[0156] 

W*II4, 5, 6.|f*Jll2, 13, 14fcJ:t>'f|*«20, 2 1, Z 2\Z ^ 
??F^«^iEfiltcfffiliP L < E ffi B B H ^ ffl < M ffll 5 c t A^" t i, 

[0157] 

11*317. 8.11*3115, 16*3ctail«3l2 3, 2 4tC=fcn«\KtCxyFalf-?9 
[ 0 ffi (?) ffi ¥ ^ HJJ ] 

[Kl]*5i0J5«ll)lJfJftl(cfS§ffi|fSf?F^f[:gB(D«SS«lS^7f^-r«tg7-n'y^KT-fe?. 

[02] X - 7 U 'y h ^ i§ <t o T J|? »j L 2 ^ @i ft ^ T IM i^: Bl T $> 5 o 
[03] Id' 'y h i/ 7 h ffC j;:. ^ m9c&S9c'^^m^ Mmt ^ fz^comv $> ^ o 

[04] tr -y h ^> 7 h ^ n ^ ^ w r § 0 T- ^ o 

[0 5] ^ x-fiyy h ^mic -o r mm^w\ L fz 2 'Anmm^ mi^mr & ^ o 

[06] '^x-T'l^-y F^^tc<J;t3T^i|lt^SJLfc2i>j7nH^^^-rtMiC0T'feS„ 
[07] 06(C,T^-r«5tfitCjSCT:&lf-y h~>7F^n/cm«fi)c5i-cDSi^^lS^.T^-r«S 
0 « 5 o 

[08] Energy weighting factorCDS^ffix— :/;U^^"r0"efe 

So 

[09] Energy weighting factortDSfitx-7";l/^^-r0TS 
[010] Energy weighting ( a c t o r (D^mv- ~ y Jl^ ^ Tjkt MX' 
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[HI 1 ] ^mmmmici^.^mnMm^(Dmmmi&^^^tmmyr^'y^mr-&^o 

[01 2 ] ffi 5t IS (C U T e 'y h ~> 7 ? n /c ^ g5 ^ S ^ /T^ -r i. i^: 0 T- 5 o 

[0 1 4] mmis.^L L 5 <D^m^.wi.(Dmmtm^m^mBnt ^rcib<Dm'e$>^o 
[0 1 5] ^mt^^HH 2 (D^mmm(Dn^itmmm^mBnt ?>rcib(DmT$>?>o 

[016] U-h-^^1t14(Dfl*S^,Tx-r0T'^§. 

[01 7] *SISSJ^ffilCi2^5?fF^«*iJffllg|5(DiaBS«^*^-r«ftg:/P-y^0T'fe§„ 
[0 1 8] S4)li*<D-t^J;^iJB^-r 5/c46<D0t-fe§. 

[01 9 ] m ^ r )ii<D - m ^ mm t ^ fc it (0 m V & ^ o 

[020] \£ -y h-fu-y^itLVML^ii^^nrc^^'^^\^^srmv$)^o 

[02 1 ] ^5 ft X ip fu T M ^ II A n ?g ?ij ^ T 0 7- s o 

[02 2] J p E G 2 0 0 0 y^i^K ^ ^i±m^mt&m(Dmmmis.^7f^tmm7 a y ^ m 

[02 3] ^ ^-y'Amyj^KU^rmm'7^m-^tirc2:k7cmm^^sirm^mr'h?>o 

[02 4] ®S((D3-K7n-y^lc^^»$tl/c2;^SiSi«^^-r*iS0T-fe5o 

[0 2 5 ] =i-vya'y':7:^mis.t^m^^'D}f:'yhfu-y^7ntm^mr^h?>. 
[0 2 6 ] 3 a^o??^ft/'?x^^-r<iS0T'fe §0 

[02 7] b-hi:S^(DM^^^-rR-DfliS^,TN-r0T'fe5c 

[ ^1 « b;3 ] 

1 !±.m^^it'Am 

10 DCU^;l/>'7hgP 

11 fe?;^ll^^^^g|5 

12 ^-r u yi^^gp 

13 D W T ^15 

14 «?{tg|5 

15 R 0 I 1^15 

17 tf'yhXh'J-A^filtgP 

2 0 <3^?^ld'-y >^a5 

2 1 mw^n^itB^i 

2 2 t?#«SlJffl§|5 

2 3 BHSiJffllgp 

2 4 «^feJSx-7;l/ 
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